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ABSTRACT 
Recognizing the importance of identifying subjects at risk of falling, we 
conducted a 9-month prospective study of the incidence of and risk factors for falls 
among 518 ambulant, community-dwelling elderly men and women aged 70 or above 
in Hong Kong from January 1994 to March 1995. Following an initial telephone 
interview, subjects were telephoned monthly for 9 months to ascertain the incidence 
of nonsyncopal falls and their consequences. 
113 (21.8%) subjects fell during the follow-up period; 85 (16.4%) subjects fell 
once, 28 (5%) subjects fell two or more times. The incidence rate for falls was 29.5 
per 1,000 valid person months. 88.1% of falls resulted in no or minor injury. 
Multivariate logistic regression analysis showed that the following risk factors were 
statistically and independently associated with fallers with one or more falls: living 
alone (RR, 2.05; C.I. 1.05-3.99); a history of falls (RR, 1.92; C.L 1.12-3.29); old 
fracture (RR, 1.98; C.L LlO-3.56); arthritis (RR, 1.97; C.I. 1.27-3.07) and hospital 
admission in the previous 18 months for three or more times (RR, 4.27; C.I. 1.22-
14.93). Four out of the five independent risk factors identified for fallers with one or 
more falls were independent risk factors for fallers with two or more falls. The risk 
factors for fallers with one fall were different from fallers with two or more falls. 
They include dissatisfaction with finance (RR, 2.19; C.L 1.10-4.34); medical 
consultation for 10-19 times (RR, 2.38; C.L 1.10-5.13), arthritis (RR, 1.67; C.L 1.01-
I 2.78) and being female (RR, 1.55; C.I. 0.95-2.54). Compared to fallers with one or 
j 
more falls, the risk factors for fallers with major injuries were similar but l e s s � T h e 
inclusion or exclusion of fall history in the final model did not alter much the relative 
risks of risk factors associated with the outcome measures. The proportion of fallers 
with one or more falls increase from 10.7% in those with no independent risk factor to 
41.7% in those with three or more independent risk factors. This is the first 
prospective study on falls in the community based Chinese elderly cohort. The 
identification of the risk factors or markers for frailty and falls would help in the 
recommendation for further research and preventive measures for falls. 
vi 
CHAPTER ONE INTRODUCTION 
1. Demographic changes of the population 
In 1992 the average expectation of life at birth for males in the United States 
was 72.3 years compared with 79.1 years for females (Burt, 1992). With socio-
economic advancements, better provision of medical and health services, and 
decreased death rates, the gain in life expectancy of the Hong Kong people compares 
favorably with those of developed countries. The average expectation of life at birth 
in 1993 for male was 75.8 years and for female 81.2 years. Both male and female life 
expectancy figures indicate an increase in expectation of life at birth from 1973 by 7.3 
years for male and 5.3 years for female. The upward trend in life expectancy are 
expected to continue and by 2,011 the projected life expectancy for male is 77.7 years 
and for female 83 years (Hong Kong Hospital Authority, 1994/95). 
As the elderly are benefiting from advancements in medical technology and 
better availability of medical care, the age-specific mortality rates in the older age 
groups are also declining over the years (Grundy et al. 1984; Fries et al. 1980; 
Rosenwaike et al. 1980). In 1992 the age-adjusted death rate was 504.5 per 100,000 
US standard million population, 1.8 percent below the 1991 rate of 513.7 and 13.9 
percent below the 1980 rate of 585.8 (Kochanek et al. 1995). The longer life 
expectancy, together with the dramatic decline in birth rate, have resulted in a fast 
i 
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growing elderly population in Hong Kong. The 1993 population pyramid shown has a 
narrow base and broad apex compared to 1963's. Li 1963 3.3% of the total population 
was persons aged 65 and over. Li 1993 this percentage rose to 9.2%. By 2000 this 
percentage will further increase to 11.4% and to 12.1% by 2010，(Hong Kong 
Department of Health 1994/95). 
Persons aged 85 or over constitute the fastest growing segment of the 
population. In the United States those aged 85 or over by demographic projection will 
increase by 75% reaching 4.9 million in 2000 and 13 million in 2040 (Phillips et al. 
1988; Holbrook et al. 1984; Commodore et al. 1995). In Hong Kong, the elderly - 85 
1 
years or over is projected to increase between 1986 and 2006, from 4,900 to 31600 for 
men and from 18600 to 61000 for women (Hong Kong government, 1986). 
2.0 Falls 
2.1 Significance of the problem 
As the frequency of falls increase with advancing age, the incidence of falls 
becomes a major public health problem with the increasing number in the elderly 
population. The incidence of falls is expected to increase greatly in the aging 
population especially among the proportion of elderly in the higher age groups. 
Falls are expensive. Apart from the pain and distress for the individuals, falls 
in the elderly lay a heavy burden on family members and are sufficiently common to 
comprise a major part of health care costs for home care and institutionalization 
(Tinetti et al. 1993). 
Falls resulting in major injuries are a major cause of admission of elderly to 
hospitals, nursing homes and day care centers (Shroyer et al. 1994; Gibson et al�1987; 
Kiel et al. 1991; Sorock et al. 1988). Repeated falls are a common reason of 
admission of previously independent elderly persons to long term care institutions 
(Rubenstein et al. 1988). 
Of the elderly aged over 75, 7% visit emergency for fall-related injuries 
annually (Sattin et al 1992; Fife et al. 1984). Falls, being a leading cause of 
morbidity, also attributed to 70% of injuries treated in the emergency in this age 
group (Sattin et al. 1992; Fife et al. 1984). Of these, 40% were admitted to hospital 
(Mahoney et al. 1994). 
Fall related death, defined as those with an external underlying cause of death 
and coded as E880-E888 by the titernational Classification Diseases (ICD) (Sattin et 
al. 1991) constitutes two thirds of accidental deaths. Fall is also listed as the fifth 
2 
leading cause of death in people aged 65 years and older in the United States 
(Rubenstein et al. 1988, Berg et aL 1990). Accidental falls resulted in more than 
12,000 deaths in the United States in 1988, and more than 9000 of these deaths were 
in individuals aged 65 years and older (Riggs et al. 1993;). Each year, an estimated 1 
in 40 persons aged 65 and over is admitted to a hospital, and about 75% of fall related 
deaths occur among those aged 65 and over (12% of the population) (Rubenstein et aL 
1988). For those who died of fall related injuries, 50 percent had sustained hip 
fracture and 13 percent pulmonary embolism before death (King et al. 1995; Sattin et 
al. 1990; Sattin et al. 1992). Of those admitted to hospital for fall related injuries, 
only about half will be alive one year later (Gryfe et aL 1977; Overstall et aL 1978). 
Canada also reported similar statistics. Li 1989 56% accidental death for 
persons 65 and older is attributed to accidental falls (Riley et aL 1992). Because of 
the physical and psychological impact of a fall on an elderly person, this issue 
impinges directly on the economic and health care system. Health professionals are 
facing a serious health problem that should be properly addressed. 
Rate of falls has been studied in various populations and settings such as from 
elderly dwellings in community, nursing homes, long time institutions, and hospitals. 
In the United States it has been estimated that one third of community dwelling 
persons aged 65 and over fall in any one year (Mahoney et al. 1994; Luukinen et aL 
1995; Tinetti et al. 1994; Commodore et al. 1995; Province et al. 1995;) and over 50% 
of them have more than one fall. The rates of fall approach 50% in those over 80 
(Dunn et al. 1992; Prudham et al. 1981; Campbell et aL 1981). The risk of falling 
increases exponentially with advanced old age (Luukinen et al. 1995; Tideiksaar et al. 
1993) and the problem also seems to be more common in women (Raitakari et al. 
1994; Teno et aL 1990). 
2.2 Physical consequences of falls 
The consequences of falls for the elderly can be serious. About 5 to 15% of 
falls resulted in serious injuries: 1% of the injuries were hip fractures (Mahoney et al. 
3 
1994; Tinetti et al. 1988; Nevitt et al. 1989; Campbell et al. 1990; Gryfe et al. 1977), 
and another 5% were other fractures. Other consequences of falls are the dislocation 
of joints, severe head injuries, and laceration requiring sutures. Most falls however, 
do not result in serious physical injury and receive little or even no medical attention. 
It is estimated that 30-50% of falls resulted in some form of minor injury (Mahoney 
et al. 1994; Nevitt et al. 1991)�The remainder cause no injury or only trivial damage 
(Berg et al. 1990; Gryfe et al. 1977; Nevitt et al. 1989; Perry et al. 1992). 
2.2,1 Hip fractures 
Though the proportion of falls that resulted in hip fracture was small, 90% of 
hip fractures were fall related (Cumming et al. 1994; Nevitt et al. 1993) and the 
absolute number of persons whom experienced hip fractures was large. Each year an 
estimated 172,000 (84%) of 200,000 hip fractures occur among persons aged 65 or 
above in the United States (Baker et aL 1985), and this figure rose to 233,432 in 1987， 
a 36% increase since 1985 (Sattin et al. 1992). Of these, 13,138 died during 
hospitalization (Sattin et aL 1992). lf 90% of hip fractures are fall related, an 
estimated of 11824 death are due to injuries resulted from fall. 
Loss of bone mass is an important determinant of hip fracture(Hayes et al. 
1991; Mayo et al. 1993)�The decrease in bone mass (Ho et al. 1995) and the increase 
i 
in falls with age result in the doubling of hip fracture rates in elderly women per 
decade increase in age. 
In Canada, the 1989 fall related hip fracture rate for men aged 65-74 was 29% 
: compared to 53% of aged 85 and over. For women of aged 65-74 the rate was 35% 
compared to 58% of aged 85 and over (Riley et aL 1992). 
Caucasians have about twice the hip fracture rates compared with that of other 
races (Sattin et al. 1992). Studies on Japanese, Chinese populations in Singapore and 
Hong Kong revealed a lower hip fracture rates than those in the United States (Bacon 
et aL 1989; Farmer et al. 1984; Rodriguez et al. 1989). In the 1988-89 comparative 
4 
study of hospital discharge data from Hong Kong and the United States, the age-
adjusted hip fracture rates per 100,000 for male in the United States was 187 
compared to 100 for Hong Kong males (p<.01), and for female in the United States, 
the rate is 535 compared to 247 for Hong Kong female(p<.01). The overall hip 
fracture rates for the Whites is 1.5 to 2.5 times higher than those in Hong Kong. Hip 
fracture incidence rates in Hong Kong however has increased steadily since mid 
1960's and hip fracture will remain a health problem in the United States and Hong 
Kong. 
Fractures resulting from falls can be disabling. Hip fractures can restrict 
functional mobility and confine an elderly to a wheelchair. Elderly suffering from hip 
fractures are at greater risk of death not directly from the fracture but from the 
debilitating complications that come from hospitalization and immobilization such as 
deep vein thrombosis, pulmonary embolism, urinary tract infections, pressure sores, 
pneumonia, sepsis, muscle atrophy and joint contractures (Tideiksaar et al. 1993). 
Studies have shown hip fracture patients have 1.2 to 2 fold increase in risk of 
mortality when compared with those who have not (Luukinen, 1995). 
2.2.2 Long lies 
'Long lies is defined as an incident in which an elderly remained on the 
ground or floor for more than one hour after a fall (Luukinen et al. 1985). One study 
reported that 50 percent of fallers required help getting up from the ground following 
a fall. Li another study, 14 percent of fallers were unable to get up for more than 5 
minutes, and 3 percent of fallers were unable to get up for 20 minutes respectively 
(Nevitt et al. 1991). Some researchers reported that 10 percent of the persons whom 
fell remained on the ground for more than one hour (Tinetti et al. 1993; Nevitt et al. 
1991; Campbell et al. 1990) and 3 percent of elderly experienced long lies for more 
than 3 hours (Grisso et al. 1992). Though the duration of long lies reported by 
researchers range from 3 minutes to several hours, long lies is a marker of frailty, a 
, 丨 
i distressing experience and potentially dangerous consequences of falling in elderly. It 
ii 
[! has also been reported that the risk of incurring a complication is proportional to the 





duration of immobility (Tideiksaar et al. 1993). Persons suffering from decreased 
strength, poor balance, arthritis, dependence in Activities of Daily Living, syncopal 
falls, falls at home, a slow walking speed or elderly over 80's were at higher risk of 
experiencing a long lies (Cummings et al. 1991; Tinetti et al. 1993). Complications of 
long lies are hypothermia, dehydration, pressure sores, pneumonia and even death 
(Tinetti et al. 1993; Wild et al. 1980). Persons who lie on the floor for more than one 
hour die within 6 months (Luukinen et al. 1995; Tinetti et al. 1988). Even in the 
absence of physical injury the inability to get up may make the faller feel helpless, 
dependent and fearful to fall again. 
2.2.5. Change in activity levels 
Functional decline in social function, activities of daily living and increased 
risk of institutionalization are commonly noted in victims of fall (Province et al. 
1995). A substantial proportion of fallers may not recover back to normal 
functioning (Mahoney et al. 1994; Gibson et al. 1990) or remain functionally 
dependent: they may require the use of a cane, walking stick or human assistance in 
ambulation (Tideiksaar et al. 1993; Vellas et al. 1987). The pain and disability can 
continue for an average 7 months in 40% of elderly people going to hospital after a 
fall (Province et al. 1995). In another prospective study, the rates of activity 
I restriction reaches 42 percent (Nevitt et al. 1991). Such further impairment may 
1 
I 
thereby increase the risk of subsequent falls. 
] 
In the Longitudinal Study of Aging (a collaborative effort of the National 
Center for Health Statistics and the National ][nstitute of Aging) a large, nationally 
representative sample of 5151 adults aged 70 and above were selected to address 
prospectively the relationship of falling, health status, and the use of health services at 
three points in time (1986, 1988 and 1990). ln this study, the history of falls in the 
year prior to baseline interview was used to assess/predict subsequently the crude 2-
year mortality rates, change of health status, and use of health services. At baseline 
subjects with history of falls were more likely to report poor health and have difficulty 
in Activities of Daily Living (ADL) or Instrumental ADL (King et al. 1995). Fallers, 
i 
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particularly repeated fallers, after adjusting for confounders such as health status, 
medical diagnosis and other predisposing and enabling characteristics, were observed 
to have an additional functional decline over a 2- and 4-year follow-ups. They were 
also more likely to be admitted to hospitals and nursing home (Wolinsky et al. 1992; 
Katz et al. 1963; Nagi et al. 1976). Repeated fallers were also more at risk of dying 
during the follow-up period than single time fallers (Wolinsky et al. 1992). 
2.3 Psychological consequences of falls 
23,1 Fear offalls 
Adverse outcome of falls are not limited to injury. Loss of confidence and fear 
of falling are an important consequences of falls. More than 50 percent who have 
fallen and one-third of elderly who have not expressed fear of falling (Tideiksaar et al. 
1993; Gibson et al. 1990; Mahoney et al. 1994; Luukinen et al. 1995, King et al. 
1995). Several studies have shown that 20-30% of the elderly who experienced no 
fall restrict/avoid their daily activities sucy as shopping, walking, housekeeping and 
similar activities because of this fear (Tinetti et al. 1994, Downton et al. 1980). Poor 
self rated health (Arfken et al. 1994; Howland et al. 1993)，L\DL restriction (Rusin et 
al. 1993; Chandler et al. 1993), requiring assistance to climb stairs, poor vision, and 
limiting walking (Arfken et al. 1994) are factors associated with fear of falling. Fear 
of falling in tum can affect postural balance, produce accentuate responses, and has 
been associated with a poor performance in a series of balance test such as semi-
tandem, tandem, increase spontaneous sway and decreased one leg stance time (Maki 
et al. 1991; Arfken et al. 1994). Fear of falling is greatest among those who fell with 
pre-existing injuries or were unable to get up by themselves (Tideiksaar et al. 1993). 
10 to 25% of fallers due to persistent pain, fall-related injuries or to avoid falling 
again restricted functional mobility (Mahoney et al. 1994; Tinetti et al. 1988; Vellas et 
al. 1987; Hombrook et al. 1991). Self imposed restrictions of this sort are unfortunate 
i 
because reduced mobility is negatively associated with isolation, withdrawal, 
depression, poor life satisfaction and quality of life (Gibson et al. 1987; Nevitt et aL 
1991; Simpson et al. 1993; Arfken et al. 1994; Rusin et aL 1993). 
7 
2,4 Impact on health services 
Among persons aged 65 or over, the utilization of hospital and emergency 
services are found to increase exponentially with age and women have a higher 
utilization rate than men (Berg et al. 1990; Sattin et al. 1991). The 1992 NHAMCS 
data is the first-ever national data on non-fatal injury related visits to hospital 
emergency departments. Over a 12-month period in 1992 an estimated 89.8 million 
visits were made to hospital emergency departments (ED). Of this figure, 34 million 
(37.8 percent) were injury-related. Accidental falls is one of the top five reasons 
people go to the emergency room for injury-related reasons. Persons 65 years of age 
and over have a higher ED visit rate (48.6 visits per 100 persons) than persons in the 
other age group, 22.7 percent of all injury visits classified as E880-E888 according to 
the International Classification of Diseases, 9^ ^ Revision, Clinical Modification (ICD-
9-CM) is the second largest category if ranked by first-listed cause of injury (National 
Center for Health Statistics 1996). Persons aged 65 and over who visited ED after an 
accidental fall were more likely to be diagnosed with a "fracture" as opposed to other 
causes (2:1). Persons injured and hospitalized following a fall at home only had a 50 
percent chance of going back home when discharged from the hospital (Sattin et al. 
1991; Berg et al. 1990; Wild et al. 1980). An additional 10 percent whom were 
discharged require more home care services (Tinetti et al. 1994). Another British 
study reported that 20 percent of elderly were admitted to hospitals for treatment of 
accidental falls, and among this 47 percent become long stay patients (Kiel et al. 1991; 
Naylor et al. 1970). An estimated 77 percent of elderly with a prior history of hospital 
admission for fall will be admitted again within 3 months after discharge because of 
the recurrence offalls (Andrews et al. 1986; Kiel et al. 1991). 
In the Longitudinal Study of Aging comprising of 5000 community-dwelling 
elderly, one time fallers and multiple fallers are 2.5 and 3.5 times more likely to be 
admitted to a nursing home than are nonfallers (Kiel et al. 1991). Another US study 
j reported repeated falls contributed to 41% of nursing home admissions (Kiel et aL 
1991;Isaacs etaL 1985). 
8 
Not only are the elderly likely to restrict their activities, some family members 
tended to respond with guilt and anxiety. Family members may become overreactive 
or overprotective, attempt to limit their older relative's autonomy, and even go to the 
extreme of requesting institutionalization (Commodore et al. 1995; Kiel et al. 1991; 
Tinetti et al. 1990). A study revealed that 30% of elderly who experienced falls but 
without injury are sent to institutions upon their family's request (Luukinen et al. 
1995). 
2.5 Mortality 
Though death is a less frequent consequence of falling, the accidental fall 
mortality rate for both sexes increases with age. Of the 11,600 deaths due to falls that 
occurred in 1984，for example, 58% were sustained by individuals 75 years of age and 
older. The mortality rate from falls among men aged 75 or over is 5 times higher than 
men of younger age group. Women in fact have a similar pattem (Baker et al. 1985). 
Elderly aged 80 and over has 8 times the risk of death compared to those aged 60 and 
under (Commodore et aL 1995). It is estimated that by age 85, approximately 2/3 of 
all reported injury-related deaths are due to falls (Berg et al. 1990; Perry et aL 1982; 
Sattin et al. 1992). However the devastating impacts of falls are mainly restricted to 
the elderly aged 85 years and over. For men age 85 and over, the rate is 20 times 
higher than that for men aged 65-74. For women 85 and older, the rate is 44 times 
1 
I higher than that of women aged 65-74. Men also have a higher age-specific 
accidental fall mortality rates than women. Jn 1989, the rates for men aged 65-74, 75-
84 and 85 and over is double, 23% and 11% that for women of similar age groups 
(Riley et aL 1992). The increased death rate does not implicate a higher injury rate, 
rather it represents a much higher death per injury ratio (Nickens et al. 1985). The 
number of cases in which falls initiates the chain of events leading directly to death is 
probably even greater as the death information is derived from the death certificates 
(Baker et aL 1985). 
9 
A decline in accidental fall deaths has been observed in recent years. This may 
be due to as suggested by some researchers improved trauma management such as 
better surgical procedures and post operative management for hip fractures (Riggs et 
al. 1993; Blair et al. 1991). Li an analysis of mortality rates attributed to accidental 
falls among elderly persons aged 60 to 85 years in the United States from 1962 to 
1988, the 1988 fall accidental mortality rate (per 100,000) for men at age 83.4 years 
was 60.4 and for women at age 77.5 years is 20.4; both figures indicating a decrease 
of accidental mortality rates from 1962 by 63.5% for male and 76.3% for female 
(Riggs et aL 1993). 
Canada also reported similar patterns. The rates decreased 27% for men and 
38% for women aged 65-74, 20% for men and 22% for women aged 75-84, and the 
rate remained stable for from 1980 to 1989 for men and women aged 85 and over 
(Riely et aL 1992). 
2.6 Economic consequences 
The impact of injuries on health care expenditures and utilization are great. In 
the United States, an estimated 10 billion of the 158 billion lifetime economic cost of 
injury is attributed to fall among the elderly (Sattin et al. 1992; Tinetti et al. 1994; 
Korosok et aL 1992), and the life time costs of fall related injuries among elderly is 
approximately 12.6 billion (Tinetti et al. 1995). The direct and indirect costs of falls 
according to the Commodore et al (1995) and Urton et aL (1991) is 75 to 100 billion 
annually. The reported injuries in the 1992 National Health Literview Survey was 59.8 
millions and each injury related death resulted in 233 ED visits and 19 hospitalization. 
The average cost of an ED visit in 1992 after adjusting for changes in the consumer 
price index was $271. The annual injury-related ED visits in 1992 was over 9.2 billion 
dollars. The economic cost of falls as a result of major injuries, long hospital stay 
and high death rate is enormous. 5.3 percent of hospitalizations of elderly aged 65 
i and over is due to fall-related injury. Approximately one-third of elderly after 
receiving treatment in the emergency department stay in the hospital for an average 8-
15 days (Sjogen et al. 1991; Sattin et al. 1992; Rice et al. 1989; Grisso et aL 1992). 
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For fall-related injury the average stay in hospital for an elderly over age 70 is 11.6 
days and mean hospital charge for persons aged 65-74 is $11800 (Covington et aL 
1993). 
However, we are only touching the tip of the iceberg. The statistics shown by 
the population based study might underestimate the rate of falls and minor fall injuries 
in the community (Sattin et al. 1991). Older adults who sustain trivial or no injury 
after a fall might not go to hospitals and this is particularly true of the elderly in Hong 













CHAPTER2 RISK FACTORS FOR FALLS 
The epidemiology of falls includes the study of exposure to the risk factors 
and their relationship to the event of falls and resulting injuries (Baker et al. 1985). 
Early studies on falls focused on the investigation of symptoms, situations or 
predisposing factors as single causes in the explanation of falls among the elderly. 
Recently, attempts have been made to address the interactions of intrinsic, extrinsic 
and environmental factors in contributing to falls (Lipsitz et aL 1991, King et al. 
1995)�More recent studies have identified a variety of social, demographic, health 
and behavioural factors that increase the risk offalls. 
2.1. Environmental hazards and circumstances of falls 
2丄1 Fall sites 
Environmental hazards have been implicated in one third to one half of falls 
and fall injury events in home-dwelling elderly (Sattin et al. 1992; Kellogg et al. 
1987; Larsson et aL 1979). The home often has hidden hazards, obstacles or 
dangerous conditions which are often recognised after the fall has occurred. Most 
falls which occur indoors took place in the bedroom and bathroom (Tideiksaar et aL 
1989) reflecting that a lot of time is spent in these locations, especially among elderly 
subjects who might have difficulty in mobility. Besides bedroom and bathroom, the 
next most common places of the occurrence of falls are the living room and the stairs. 
For falls occurring outside of the home, the sidewalks and pavements, gardens and 
stairs are the common places. Uneven paving stones, objects in pathway, elevated 
ground conditions and uneven flooring were among the causes (Robbins et al. 1989). 
2.1,2 Environmental hazards 
As early as the 1950's, environmental hazards were implicated for increasing 
the risk of falls and fall-related injuries in the elderly people (Sattin et al. 1992; Castle 
et al. 1950; Droller et al. 1955; Lucht et al. 1971; Rodstein et al. 1964; Schelp et aL 
1986). Studies have shown that environmental hazards contribute to about 50 % of 
falls among community dwelling elderly (Morfitt et aL 1983; Waller et aL 1974). 
In a study of the elderly seeking emergency treatment in hospitals after a fall, 
39 percent of falls were caused by domestic environmental hazards (Lucht et al 1971). 
Common indoor hazards include throw rugs, loose carpets, slippery floors, polished 
floors, door jambs, cords and wires on the floor, cluttered hallways and rooms, 
lowlying objects such as toys or pets, low beds and toilet seats, poorly maintained 
walking aids and equipment, high beds, inadequate lighting, sliding carpets, 
nonlocking bed wheels, high steps, wom stair treads, inappropriate chair heights, lack 
of armrests, high cabinets, glare on floors, wheel chair transfers, ill-fitting walking 
aids or footwear, and objects on the floor (Commodore et al. 1995). Outside the 
home, ill repaired steps, loose toys and other objects, and cracked sidewalks are 
frequent hazards (Rubenstein et al. 1988; Commodore et aL 1995). 
Missteps caused by visual patterns on the floor and the architectural design of 
stairways and homes also increase the risk of falling (Sattin et al. 1992; Cohn et al. 
1985; Liebowitz et al. 1985; Owen et aL 1985). 
Different definitions of and methods for assessing environmental hazards 
make comparison of research findings difficult (Berg et al. 1990). Most studies only 
note down the presence of environmental hazards but failed to compare the exposure 
in terms of duration, frequency and intensity among fallers and nonfallers. A recent 
prospective study on the role of environmental hazards in increasing the risk of falling 
among the elderly yielded inconsistent results (Berg et al. 1990) and there has been no 
study evaluating the hazards outside the home. Researchers have suggested that 
different risk factors are involved in falls occurring indoor and outdoor (0'Loughlin et 
al. 1994) as the environmental challenges, activities engaged and coping strategy are 
not the same. The role of environmental hazards on falls and fall injury events and 










2,13 Activities and behaviour associated withfalls 
Hazardous activities or behaviour associated with falls include climbing on 
stairs to reach high shelves; hurrying or running, especially while carrying bulky or 
heavy objects or in areas of poor lighting. The types of footwear, their fit, the 
thickness and slip resistance of soles and heel height could also be related to falls. 
The condition and proper utilisation of assistive devices (canes, walkers) have also 
been shown to be related to falls in a number of studies (Kellogg et al. 1987; Robbins 
et al. 1989; Campbell et al. 1989). 
2.1.4. Medication 
The role of drugs in falls is receiving increasing attention (Campbell et aL 
1981; Wild et aL 1981). Studies have found the association of the use of diuretics, 
sedatives and multiple drugs with an increased likelihood of falling (Prudham et al� 
1981; Robbins et al. 1989; Tinetti et al. 1988; Farquharson et al. 1985). Drugs, 
particularly those that may decrease alertness, depress psychomotor function, cause 
fatigue, dizziness and postural hypertension, may contribute to falls in the elderly 
(Berg et al. 1990; Macdonald et al. 1985; Mossey et al. 1985). 
Research findings, nevertheless are mixed and not constant across all studies 
(Lipsitz et aL 1991; Nevitt et al. 1989; Robbins et al. 1989; Wells et al. 1985). In 
several studies, investigators suggest a recent use of psychotropic medication such as 
barbiturates, antidepressant, long acting benzodiazepines, neuroleptics may be 
associated with a greater risk of falls, fall injury events or fractures in various elderly 
population (King et al. 1995; Sattin et al. 1992; Wild et al. 1981; MacDonald et al. 
1985; Trewin et al. 1992; Sorock et al. 1988; Spar et al. 1987; Yip et al. 1994; Ray et 
al. 1987, Kellogg et al. 1987; Lipsitz et al. 1991; Blake et al. 1988; Campbell et al. 
1989; Tinetti et al. 1986). Other studies could not examine the effects of 
psychotropics on falling, or hip fracture (Grisso et al. 1991; Nevitt et aL 1989; 
Paganini et al. 1981). The discrepancies in the findings could be partly due to the 
•i relative low use of these medications in some populations (Mahoney et aL 1994), 
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failure to identify the medications used or because of the clinical conditions 
underlying its use; and the effects of drug-disease interactions such as psychotropics 
and dementia (Blake et aL 1988; Sattin et al. 1992). Studies with the inclusion of 
cognitively impaired persons, for example, revealed psychotropics is associated with 
an increased risk of falling (Sattin et al. 1992; Ray et al. 1987; Tinetti et al. 1988) 
while the exclusion of these subjects produce contradictory results (Nevitt et aL 1989; 
Cirisso et al. 1989). 
Multiple drug use may be a marker of frailty. Drug interaction and reaction, 
overmedication induced by polypharmacy (Teno et al. 1989) are implicated as risk 
factors for falls in elderly. Several studies have found an association of falls with the 
number of medications being taken (Berg et al. 1990; Buchner et al. 1987). Clearly 
the relationship between drug use and falls is complex and attempts should be made 
to clarify this relationship, demonstrate the risk ratio of different drug categories and 
identify drugs which are less likely to increase the risk of falling (Blake et al. 1988). 
Short-acting hypnotic-anxiolytics in the category of psychotropics for example were 
demonstrated in one study to not increase the risk of falling (Blake et aL 1988; Ray et 
al. 1987). 
2.2 Social demographic factors 
2,2,1 Age and sex 
Advanced age seems to be associated with an increased risk of falls and fall-
related injuries ( Pmdham et aL 1981; Perry et aL 1981, Blake et aL 1988) suggesting 
age may be a proxy for underlying physical and functional impairments in the elderly 
people (Luukinen et aL 1994; Tinetti et al. 1989). The risk of falls also seemed to be 
higher in women than men (Fife et aL 1984; Campbell et al. 1981; Pmdham et al. 
1981), especially in those above 70 years of age (Gibson et al. 1990; Malmivaara et 
aL 1993). 
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In a community prospective study of 761 subjects aged 70 and over, women 
aged 75-79 had 12 % increase in the risk of falling compared to women aged 70-74. 
The relative risk of falling increases substantially to 2.5 (95% CI range from 1.0-6.2) 
in women aged 80-89, and to eight fold among those aged 90 and above (RR=8.1, 
95% C1 12-56.1). For men, an increased risk was only observed in persons aged 75-
79. This might have been due to a smaller number of men in the study sample 
(Campbell et aL 1989). In another two prospective studies, Tinetti et al. (1988) also 
found the association between advancing age and falls. Persons aged 75 or above 
were more likely to have both single and recurrent falls (adjusted RR for single 
falls=1.5, 95% CI==I. 1-2.2; adjusted RR for recurrent falls=1.7, 95% CI=1.2-2.4). 
A preponderance of falls among elderly women have also been reported in 
many studies (Ryynanen et aL 1994; Luukinen et al. 1994; Prudham et al. 1981; 
Campbell et al. 1990; Ryynanen et al. 1991). In a cross-sectional study in Hong 
Kong, the incidence of falls reported by women was twice that reported by men (Ho 
et al., 1996). In another study by Ryynanen et al. (1994), after controlling for age, use 
of psychotrophic drugs, inability to rise from a chair without using the arms, going 
outdoors less than once a day and living alone, the risk of falls among women was 
much greater (Ryynanen et al. 1994; Campbell et al. 1990). In Blake's community 
survey of health and physical activity, elderly women had more falls compared to 
men and the overall ratio of female fallers to male fallers was 2.7: 1. 
However, studies have also observed contradictory results. Tinetti et aL (1988) 
reported sex was not associated with two or more falls. Perry et al. (1982) in the 
study of falls among 65 participants living in a high rise apartment also failed to find 
any association between age, sex, and the occurrence of falls. In another study, after 
controlling for health status of the respondents, race, sex and martial status were not 
associated with increased falls (Perry et al. 1982). Thus, it is possible that the 
association of age and sex with falls is mediated through other social and health 
variables. 
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2.2.2 Marital status and living arrangement 
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Research results on the importance of marital status and living arrangement to 
the risk of falling and sustaining fall-related injuries are somewhat inconsistent. 
Some studies have shown that elderly people who live alone and who are single, 
widowed or divorced are at a greater risk of falling and being injured (Luukinen et al. 
1995; Commodore et aL 1995; Mossey et al. 1985; Cwikel et aL 1992; Campbell et 
al. 198 1; Cwikel et aL 1989; Lucht et al. 1971; MacQueen et al. 1960). In other 
studies, neither marital status nor living arrangement are associated with falling 
(Prudham et al. 1982; Perry et aL 1982; Wickham et aL 1989; Cwikel et aL 1992; 
Luukinen et aL 1995). 
2.3 Health Status 
Pre-existing diseases are among the intrinsic factors and are strongly 
associated with falling. It has been reported that fallers commonly have a greater 
number of medical diagnosis than non-fallers (Robbins et aL 1989). Intrinsic factors 
identified in epidemiological studies to be associated with falls include chronic 
conditions and episodes of serious illness (Tinetti et al. 1988)，feeling of dizziness 
(Luukinen et aL 1994; Rubenst.ein et al. 1988)，eye conditions (Berg et aL 1990)， 
Parkinson's disease (Berg et al. 1990; Mahoney et al. 1994), impaired cognitive and 
neurological functions (Tinetti et al. 1988; Wild et al. 1980; Luukinen et aL 1994, 
King et al�1995) and more noteworthy, gait and balance, and functional disability 
(Berg et al. 1990; King et aL 1995). 
2.3.1 Chronic diseases 
As suggested by some researchers, falls are a non-specific manifestation of 
chronic and acute conditions (Berg et al. 1990). Not only are the presence of the 
conditions individually associated with the risk of falling, the greater the number of 
disabilities, the greater will be the likelihood of falling. (Nevitt et al. 1989; Campbell 
et al. 1989; Luukinen et aL 1995; Nevitt et al. 1991; Manson et al. 1991; Tinetti et al. 
.i 1995). A study by Tinetti et al (1988) show that for each decrease of one risk factor, 
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the risk of falling is shown to be lowered by 11% (adjusted RR, 0.89; 95% CI 0.79-
1.00). This suggests falls result from the accumulated effect of multiple 
impairments. 
Among the chronic conditions, the association of stroke and diabetes with 
falls have been investigated in a number of studies. Stroke with residual neurological 
signs are strongly associated with increased risk of falling (Berg et al. 1990; Tinetti et 
al. 1995). This type of falling is most likely due to the motor, visual, and sensory 
inattention as consequences of stroke (Campbell et al. 1989). In a community survey 
of 2497 residents living in North East England, fallers are more likely to have a 
medical history of strokey^eart diseases than non fallers (Pmdham et aL 1981). 
Fallers with a diagnosis of diabetes mellitus have an increased risk of fall 
related injuries. Dizziness resulted from hypohyglycemia of insulin treatment and 
diabetic complications particularly peripheral and autonomous neuropathy, increase 
the risk of fall-related injuries (Malmivaara et aL 1993). Diabetics, even those 
sustaining minor injuries, are more susceptible to hospitalisation. It has also been 
shown that women with diabetes have a higher mortality rate as a result of accidents 
(Green et aL 1984; Kessler et aL 1971). 
The role of some chronic medical conditions such as cardiovascular conditions 
in falling remains uncertain. People with chronic illnesses tend to receive multiple 
medications which could interfere with their ability to cope with activities such as 
balance and thus increase the risk for falls. 
2,3.2 Visual impairments/ visual acuity 
Vision is a predominant method of assessing body position. It is diminished 
by reductions in glare tolerance, nocturnal acuity, peripheral vision, depth perception 
and can also be impaired by macular degeneration, cataracts and glaucoma which are 
conditions common in the elderly (Ulfarsson et al. 1994). Unsatisfactory bifocals, 
position of the glasses on the face, angle of the lens-junction or refusal to accept that 
glasses are needed, are factors or reasons contributing to the failure to wear glasses 
and resulting in an increased incidence of falls. Poor vision is found to be related to 
the risk of falling and hip fracture (Felson et al. 1989; Nevitt et al. 1989; Wickham et 
al. 1989; Cwikel et al. 1992). In Framingham study, elderly with impaired vision in 
one or both eyes are at greater risk of falls and fractures (Felson et al. 1 9 8 9)� 
2.3.3 Musculoskeletal conditions 
An effective motor response requires the input and co-ordination of stable 
joints and efficient muscular strength which will be reduced with inactivity associated 
with ageing. Degenerative arthritis, especially that of the knees and hips which are 
common in the elderly, adds to musculoskeletal disability such as reduced stride 
length and change of gait. Unstable and inflexible joints also result in instability, 
poor corrective responses, decreased single limb support and pain when bearing 
weight (Ulfarsson et al. 1994) and thus the proneness to falls. 
2.3.4 Reported poor health 
An ordinary activity like stair climbing and a simple movement such as 
tuming or transferring from bed to chair will create challenges to balance in some 
elderly (Baker et al. 1985). When an older adult's competence is insufficient to meet 
physical demands of certain activities, fall may occur� 
Health status and acute medical illness are associated with falls in a number of 
studies (Kellogg et al. 1987; Perry et al. 1982; Teno et aL 1990). Teno et al. (1990) 
found that days spent in bed ( probably a marker of physical impairment), and self 
report of health decline, were predictors of future falls. It is shown that subjective 
health ratings was not only associated consistently with the psychosocial and physical 
well beings of elderly (Barell et al. 1985; Levkoff et al. 1987), but is comparable with 
objective measurements such as physicians' ratings and the number of chronic 
diseases (Maddo et al. 1973; LaRue et al. 1979; Mossey et al. 1982; Kaplan et al. 
1988). Subjective health ratings have also been found to be predictive of morbidity 
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and mortality, use of medical services (Linn et aL 1980; Weinberger et aL 1986)，and 
hip fracture recovery (Mossey et al. 1989). 
Subjective health status (Perry et aL 1982; Cwikel et al. 1990) and other 
psychosocial factors such as depression and mental health status can be both an 
antecedent and a consequence of falls (Cwikel et al. 1990; Cwikel et aL 1989). Some 
elderly, after a fall event, may go to the extreme of developing 'post fall syndrome,. 
Others may express the effects of falls on the subjective evaluation an elderly persons 
makes about his or her health (Cwikel et aL 1990). On the other hand subjective 
health ratings may affect an elderly's confidence of functional capability and to some 
extent help determine the level of social and physical activity that they maintain 
(Cwikel et aL 1990). 
2.3.5 Activities of daily living and physical fitness 
Functional dependence is defined as an elderly requiring assistance in 
performing one of the basic activities of daily living (ADL) which include walking 
around the house, grooming, transferring from bed to chair, dressing, bathing and 
eating. In Campbell's study (1 98 1), repeated fallers seem to have more functional 
disability in ADL compared to occasional fallers and nonfallers. In another study, 
elderly with functional impairment and restricted mobility had 2 times increased risk 
of having multiple falls (Nevitt et al. 1989). 
Tinetti et al. (1989), in a study of falls, divided subjects into five functional 
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groups using a Guttman scale and assessed their level of mobility by how frequent 
they leave their neighbourhood. Subjects who were housebound, chair fast or who 
had limited outer mobility (left neighbourhood less than 3 times a week) had twice 
the risk of falling compared to those who were fully mobile. In a review of 12 fall 
studies conducted in nursing homes, communities and hospitals, fallers in most 
studies were more immobile and had more functional disabilities compared to 
nonfallers (Robbins et al. 1989). In another study, elderly with difficulties in 
walking, transferring and balance activities or requiring help with ADL activities have 
10 to 14 times increased risk in reporting two or more falls when compared to those 
who are fit and have no limitations (Berg et al. 1990; Harris et al. 1991). 
2.3,6 Frailty and low functions 
The differences in the circumstances and outcome of falls across functional 
spectrum in elderly have been demonstrated in a few studies. In one study, subjects 
were categorised into functional groups, i.e. frail and vigorous, based on the principal 
component analyses. The frail-vigorous group assignment is strongly associated with 
falling. 17 % of vigorous subjects compared to 32 % of the transitional and 52 % of 
frail subjects fell after one year of follow up. Frail elderly tend to fall at home and in 
activities required for basic mobility and are more vulnerable to minor environmental 
irregularities (Luukinen et al. 1995; Berg et al. 1990; Speechley et aL 1991)�In 
contrast, vigorous elderly tend to fall outside, during risk taking activities and in the 
presence of environmental hazards (Speechley et al. 1991; Berg et al. 1990; Kellogg 
et al. 1987). Though the proportion of elderly who sustained a serious injury in each 
group is similar (6-8%), vigorous subjects (22%) were more likely to result in a 
serious injury per fall compared to transitional (11 %) and frail elderly subjects (6%) 
(Speechley et al., 1 991). 
In another study, the association of self-identified home hazards and fall risk 
in frail and vigorous elderly is examined (Northridge et al. 1995). Compared to 
vigorous subjects, frail elderly are at increased risk of one or more falls at home 
(RR=2.24; 95% confidence interval=1.54,3.27). Among vigorous subjects, the 
presence of home hazards is associated with risk of falling. Subjects with a 
composite scale of 4 (presence of 4 home hazards in the scale) are more likely to 
report falls (RR=2.01 ； 95% CI 0.98, 1.26) compared to subjects with a score of zero 
(no home hazards). On the contrary the presence and number of home hazards is not 
associated with increased risk of falling in the frail elderly (Northridge et aL 1995). 
I Elderly with impaired walking (walking speed <0.6metre per second) had 
three to four times an increased risk of falling (Campbell et al. al. 1989; Nevitt et al. 
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1989). In Studentski's study, subjects were screened in mobility and categorised into 
high and low risk group. Subjects who were immobile (unable to sit or stand without 
support for 60 seconds) or subjects who were mobile and stable (able to descend stairs 
step-over-step without using handrail or perform tandem walk with symmetric stride, 
follow straight path and step length at least twice foot length) were grouped as low 
risk group. Subjects who were mobile, unstable and unable to meet the above criteria 
were classified as high risk group. The poor mobility group were 4.8 times more 
likely than the good mobility group to have recurrent falls during a 6 month follow-up 
period (RR=4.8, C.L 2.5-9.6) (Northridge et al. 1995). 
2.3,7 Gait and balance 
The role of factors like balance and gait abnormalities and environmental 
hazards have gone unnoticed in the past and have only received more attention in 
recent years (Rubenstein et al. 1988; Ring et al. 1988). The cause of balance and gait 
instability is multifactoral. Environmental hazards, disease or age related changes of 
anatomical structures, impaired sensory, motor and integrative functioning, poor 
general health and medications are some common contributors to impaired balance. 
Balance and gait abnormalities were identified as risk factors for falling in the 
majority of studies in which these factors are considered (Robbins et aL 1989; Sattin 
et aL 1992; Tinetti et al. 1988; Malmivaara et aL 1993, Kellogg et al. 1987; Luukinen 
et al. 1995). Studies found that fallers have decreased walking speed, shorter stride 
length and a variability in the length of successive steps when compared to nonfallers 
(Wolfson et aL 1985; Guimaraes et aL 1980; hms et aL 1981). Unstable balance 
increases the likelihood of falling four to five times while disordered gait increases 
the risk two to three times (Robbins et al. 1989). Balance and gait test were shown in 
Tinetti's study to be a most useful instrument to identify recurrent fallers (Woo et aL 
1995). Proprioception in the lower limbs, visual contrast sensitivity, ankle 
dorsiflexion, strength, reaction time and body sway are found in two studies to be the 
physiological determinants associated with multiple falls (King et aL 1995). 
1 
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2.3.8 Muscle weakness 
Though there are disputes regarding the contributions of ageing intrinsic to 
muscle or extramuscular factors such as inactivity, arthritis or cardiac disease 
common in old age (Aniansson et aL 1978; Erinini et al. 1976; Murray et al. 1980; 
Cuddigan et al. 1973; Woo et al. 1995)，elderly people over 60 have been shown to 
have a 20 to 40% reduced isometric strength in proximal and distal muscles (Wolfson 
et al. 1985; Larsson et al. 1989). Grip strength, a measure of isometric muscle 
strength of the finger flexors (Wickham et al. 1989; Bassey et al. 1985) is well 
correlated with muscle strength. Fallers are found to have weaker handgrip strength 
compared to nonfallers (Blake et al. 1988). In a community survey of 1042 
individuals aged 65 and over, handgrip strength in the dominant hand was found in 
the stepwise discriminant function analysis to be the most important factor 
distinguishing fallers from non-fallers (p<0.0001) (Blake et aL 1988). Other 
researchers also reported similar findings (Tinetti et al., Nevitt et al. 1989). 
The use of assistive devices has been documented in a number of studies to be 
an important risk factor for falls among the community-dwelling elderly (Campbell et 
al. 1981; Wild et al. 1980, Campbell et al. 1989). For elderly after age 70，proximal 
leg strength declines. Muscle contracts slower, are wom out more easily and may 
require the use of assistive devices (Larsson et al. 1979; Grimby et al. 1982; Davies et 
al. 1986). Fallers in several studies were found to have a significant reduction of 
muscle strength in lower extremities compared to non fallers (Blake et al. 1988; 
Whipple et al. 1987). Whipple et al (1987) postulated that weakness of lower limbs is 
associated with postural instability in fallers. In six of seven studies in which 
musculoskeletal assessment was performed, lower extremity weakness was a 
significant risk factor in increasing the risk of falling three to eight folds (Robbins et 
al. 1988). 












Prior history of falls is predictive of future falls (Ruthazer et al. 1993). In 
Campbell's study, prior history of falls was associated with three times increased risk 
of falling (Campbell et al. 1989). In other studies, persons with a history of falls or 
injurious falls in the previous year had about twice the risk of having multiple falls in 
the bivariate analysis. However, it was not found to be an independent risk factor 
after taking into account the effects of the other risk variables such as cognitive 
impairment, depression and increased assistance at home (Nevitt et aL 1989; Tinetti et 
aL 1988; Downton et al. 1991; Campbell et al. 1981; Morfitt et al. 1983). As a result, 
history of falls have been considered by some researchers as a marker of frailty and 
not as a cause of falls. 
2.5 MentaLT)epression 
2.5.1 Mental ability 
Cognitive impairment was implicated with increased risk of falling but the 
direction and magnitude of association between cognitive impairment and falling was 
unclear (Nevitt et al. 1989). In some studies, subjects with impaired mental function 
were associated with falling (Nevitt et aL 1989; Campbell et al. 1981; Wild et al. 
1980; Morris et al. 1987). Prudham et al. (1981) in a study of self-reported falls in 
community-dwelling elderly, reported a small but significant difference of cognitive 
function between fallers and nonfallers (9% vs. 6%). However Campbell et al. (1989) 
did not find cognitive impairment an independent risk factor for falls in their study. 
Dementia of the Alzheimer's disease type has been reported as a risk factor for 
falls and fall related injuries among the elderly (Berg et al. 1990; Sattin et al. 1992). 
The exact mechanism has not been ascertained (Fried et al. 1990). It is thought that 
elderly with dementia of the Alzheimer's type or cognitive impairment is 
characterised with global deterioration of intellectual functioning, poor memory and 
impaired judgement (Roth et al. 1981; Waller et aL 1974). These elderly subjects 
were lacking in the ability to orient themselves geographically, or to distinguish 
between safe and unsafe activities and environmental conditions predisposing them to 
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more hazardous activities. Gait and balance abnormalities and slow reaction time 
have been noted in elderly with Alzheimer's disease and could thus contribute to falls. 
2.5.2 Depression 
Depressive symptoms have been identified as one of the risk factors for falls 
(Campbell et al. 1981; Perry et aL 1982). Depressed elderly have a dysphoric mood, 
loss of energy, psychomotor retardation or agitation and diminished ability to think or 
concentrate. Women have a higher prevalence of depression than men (Blazer et al. 
1982; Margulec et al. 1970). Published studies revealed that fallers with two or more 
falls were more depressed than those with one or no fall (Campbell et al. 198 1). 
Other prospective studies have shown that subjects with depressive symptoms are 
significantly at increased risk of multiple falls (Nevitt et al. 1989; Tinetti et al. 1988). 
Depression is hypothesised to be affected by physical illness, functional 
impairment and dementia (Katon et al. 1984; Blazer et al. 1982; Murrell et al�1983; 
Ban et al. 1984). Overall physical health was the best predictor of depression in 
community dwelling persons (Murrell et al. 1983). However, direct evidence to 
support a high prevalence of depression among fallers are not available (Mossey et al. 
1985). 
2.6 Health behaviour 
2.6.1 Physical activity 
The relationship between physical activity, falling and fall injuries is complex 
and the results are inconclusive. Low or no physical activity is associated with 
increased risk of falling (Tinetti et al. 1988; Campbell et al. 1989; Nevitt et al. 1989). 
Increased physical activity, however, was found by some epidemiological studies to 
be protective and others to be associated with increased risk of fall injury (Province et 
al. 1995; Robbins et aL 1989; Grisso et al. 1991; Tinetti et al. 1995). In Tinetti's 
study (1992), increased physical activity, after adjusting for the covariates for fall and 
injury, is associated with a decreased risk of falling and an increased risk of suffering 
a major injury. This is probably due to the fact that physical activity, while bestowing 
potentially important benefits of exercise such as strengthening muscle, and 
improving balance, also increase exposures to falls and fall injury. 
Different forms of exercise has also been found to both increase and decrease 
the risk for falls. In one study, subjects engaged in weekly walks for exercise seem to 
have a lower risk of falls. At the same time, those engaged in other weekly physical 
exercise were at a higher risk of falls (RR=1.5, 95% C1 1.1-2.2) (Tinetti et al. 1988). 
In another study, elderly subjects who are most active or least active were not at an 
increased risk of multiple falls (Tinetti et aL 1989). 
Further studies are needed to elucidate the importance of physical activity 
on falls and injury causation and prevention. Emphasis should be given to the 
exploration of specific types of exercise which are harmful or beneficial, and the 
identification of subgroups of elderly for whom physical activity is harmful or 
beneficial (Tinetti et al. 1994). 
2,6.2 Alcohol drinking 
Use of alcohol affects gait, balance and cognition. Alcohol is associated with 
8% of falls among fallers seeking medical treatment (Waller et al. 1978) or fall injury 
events (Luukinen et al. 1995) among older persons in the United States� Some 
hypothesised that alcohol intake may be associated with an increased risk of falls and 
fall injury events. However, research findings contrary to this hypothesis have been 
observed. In one study, women with no or little intake of alcohol, when compared 
with women with high alcohol intake, are more likely to fall (Campbell et al. 1989). 
Most studies failed to link an increased risk of falling and fall injury events with 
heavier alcohol consumption (Grisso et al. 1991; Nevitt et al. 1989; Prudham et aL 
1981; Tinetti et al. 1988). The lack of evidence might be caused by the inaccurate 
reporting of alcohol consumption or survivor's effect as high alcohol intake is 
associated with premature mortality from a variety of causes (Rankin et al. 1986). 
Chronic alcohol use, however, can lead to development of certain medical disease 
which predispose the elderly to falls or fall-related injuries. When chronic elderly 
drinker are compared to non-drinkers with the same fall-related injury, drinkers are 
found to be more likely to have a severe outcome (Rank-in et al. 1986). 
2.7 Bone mass and anthropometric factors 
2.7.1 Decreased bone mineral density 
After age 50 the bone loss is about one percent per year at key sites such as 
femoral femur(Melton et al 1985; 1988). The bone density at the site of impact plays 
an important role in determining whether the fall will result in a fracture. In studies 
evaluating the relative importance of femoral bone mineral density (BMD) to hip 
fracture, the adjusted odds ratios of hip fracture for a decrease of one standard 
deviation in the femoral neck BMD is about 2.7 (95% C1, 1.6-4.6) (Riggs et al. 1982; 
Cummings et al. 1993). Subjects in the lowest tertile of femoral neck BMD has an 
odds ratio of 4.1 (95% C1, 1.8 to 9.7) compared with subjects in the highest tertile 
(Greenspan et aL 1994). 
Though women and men experience age-related increases in osteoporosis and 
hip fracture, osteoporosis is more common in women. The risk of hip fracture among 
women is especially striking. In North America, Scandinavia and Asia, the 
female/male hip fracture rate is 2-3:1 (Mossey et al. 1985; Nickens et al. 198,); 
Speechley et aL 1991; Winner et al. 1989; Cumming et al. 1994; Baker et al. 1985). 
Women with a decrease of two -standard deviations in femoral bone mineral density 
have seven times greater risk in hip fracture when falling on the hip (Nevitt et al. 
1993). 
2.7.2 Decreased body mass index 
High relative body weight is a protective factor against injurious falls among 
the elderly (Malmivaara et al. 1993; Hemenway et al. 1988. Holbrook et al. 1988). 
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The adipose tissue which is associated with body weight may provide a protective 
cushioning effect by absorbing shock during the fall. Recent research have shown a 
decrease in body mass is a contributing factor to hip fracture independent of bone 
mineral density (Tinetti et aL 1995; Greenspan et aL 1994). 
2.8 Risk factors for multiple falls 
Multiple falls are more predictable than single falls (Nevitt et al. 1989). 
Studies have shown that risk factors for multiple falls include Parkinson's disease, 
balance and gait impairment, arthritis, previous falls and fall injury and white race 
(Nevitt et al. 1989; Tinetti et al. 1988; Wild et al. 1980; Campbell et al. 1989; 
Malmivaara et al. 1993). 
2.9 Fall injuries 
2.9.1 Risks associated with fall injuries 
Whether fallers are at the same risk or differing risk of injury remain unknown 
and probably depends on the circumstances of the falls and the characteristics of 
fallers. 
Risk factors for falls have been studied extensively. Some of the identified 
factors and conditions associated with falls are advanced age, cognitive impairment, 
decreased body mass index, white race, balance disturbance, poor visual acuity, 
decreased reaction time, a history of previous falls and fall injuries (Nevitt et al. 1991; 
Lord et al. 1992; 0'Loughlin et aL 1993; Grenspan et aL 1994). Recent evidence 
suggests the risk factors for falls and fall-related injuries may be different (Tinetti et 
al. 1995 ). Unfortunately only three epidemiological investigations reported to date 
have examined risk factors for injury causing falls in home-dwelling elderly. 
Further investigations have been taken to differentiate risk factors for minor 
and major injury. In one study, white race, slow hand reaction time, and decreased 
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grip strength are associated with an increased risk of minor injury (Nevitt et al. 1991). 
The risk of major injury per fall has been observed to be higher in persons with a 
fracture in the previous year (6.7; 2.1-21.5), a slower walk velocity (1.9; .1.-3.2) 
(Nevitt et al. 1991), and in subjects with chronic conditions such as diabetes or stroke 
(Grisso et al. 1991)), poor distant vision (Grisso et al. 1991)), low body mass index 
(Greenspan et aL 1994)，advanced old age (Kefs-ey et al. 1992) and who are Whites 
(Nevitt et aL 1991). 
2,9,2 Falls mechanics 
The direction of falls and the surface that the faller lands on would have 
bearing on fall injuries. Studies have found syncope and landing on a hard surface are 
associated with suffering a serious injury (Tinetti et al. 1995). Fall to the side is 
significantly associated with fracture (OR=5.7; 95% CI, 2-3-14) (Greenspan et al. 
1994). Two case control studies also reported the association of fracture with falling 
backward while tuming (Tinetti et al. 1995). A cohort study of older women reported 
falling sideways/landing on the hip and not landing on a hand is associated with hip 
fracture; whereas falling backward, falling while walking or running or landing on a 
hand is associated with wrist fracture (Tinetti et al. 1995). 
Studies have also shown that women experience a greater risk of sustaining a 
serious injury from fall than men (Mossey et al. 1985). Lucht et aL (1971) reported 
the female/male rate ratio of 3:1 for serious fall injury m a study conducted in 
Odense, Denmark. In the United Kingdom, over 50 % of hospital treated falls are 
from the elderly women aged 75 and over (Luukinen et al. 1995; 0'Loughlin et al. 
1993; Lewinnek et al. 1980). The gender difference observed in fall-related injuries 
has been suggested to be related to differences in men and women in the perception of 
the consequences of falls with women interpreting injuries as more serious compared 
to men (Downton et al. 1991). However, a study on injuries associated with index 
falls showed that more men than women went to the hospital for treatment after the 
index fall. 
2.10 Additive effects of risk factors 
Various combinations of factors decrease the protective responses of the faller 
and increase the impact of falls (Tinetti et al. 1995). Recent consensus on the risk 
factors of falls is multifactorial and mainly consisting of extrinsic (environmental), 
intrinsic (personal) and situational factors. The contribution of one factor depends on 
the other two factors, and little is known on the interaction of these factors. 
In Tinetti's study, nine disabilities or risk factors affecting functional areas are 
used to form a fall risk index. They are mobility score, morale score, mental status 
score, distant vision, hearing, postural blood pressure, results of back examination, 
postadmission medication and admission activities of daily living score. These nine 
risk factors are individually associated with falling (p<.05, chi-square), are not 
correlated with each other and are potentially remediable. A subject fall risk score 
can thus be constructed depending on the number of index factors present. The risk 
of recurrent falling in subjects with 0-3 risk factors is zero compared to 31 % for 
those with 4-6 risk factors and to 100 % in those with seven or more factors. The risk 
of multiple falls also increased with the number of independent factors identified. 10 
% of elderly with no or one risk factors fell repeatedly whereas 69 % of those with 4-
7 risk factors fell more than once (Nevitt et aL 1989). Sattin et aL (1992) reported 
similar patterns. 
As such, the identification of the relevant risk factors for possible intervention 
measures will convey substantive benefit for the prevention of falls and preservation 







CHAPTER 3 LIMITATION OF PREVIOUS STUDIES, OBJECTIVES 
AND STUDY METHODS 
There has been a growing literature on the epidemiology of falls, mostly in 
Westem population groups and settings. A review is given for the development of 
studies in falls and their limitations. 
3.1 Hospital reports and institutional-based studies 
Among the published reports, early study of falls among the elderly has been 
mostly accident surveys. The value of these studies however is limited by their 
retrospective study design and inclusion only of the severe cases which are brought to 
medical attention (Gryfe et aL 1977). Study of falls in hospital settings include home 
dwelling elderly seeking treatment in emergency departments or outpatient clinics as a 
result of falling. These subjects are usually more ill or severely injured. Fallers who 
do not come to hospitals will either ignore or treat trivial injuries in private 
practitioners/setting. The usefulness of these studies thus are limited to falls with 
more severe consequences. Li addition, since such events only reflect the tip of the 
iceberg, the frequency of falls would be underreported. 
In the past ten years study of falls have been conducted in institutional settings 
(Mossey et al. 1985) such as nursing homes and many have been published on the 
circumstances of the falls (Luukinen et al. 1994; Blake et al. 1986; Speechley et al. 
1991). Accident reports filled by staff documenting the occurrence and circumstances 
of falls have been used together with other available personal information such as 
health status, mental status and prescription drugs use to study the risks of falls in 
institutions. Listitutional-based studies have biases toward under-reporting or over-
reporting the rate of falls. Elderly subjects residing in institutional settings designed 
and built to the special environmental requirements of frail elderly has a lower rate of 
falls compared to those residing in other sites (Rubenstein et aL 1988; Gryfe et al. 
1977; Morfitt et al. 1983). On the other hand, the residents of institutions are often 
frailer compared to community dwelling elderly and have more mobility problems. 
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Their frequency of falls could be higher and the risk factors found by these studies 
could not be generalized to community settings. 
3.2 Study design 
Little attention has been given to the different designs used for the study of 
falls. Cross sectional survey evaluates the presence and absence of exposures and 
diseases at the same time. Li case control study participants are selected on the basis 
of the presence and absence of disease of interest for investigation and determines 
their previous exposure (Hennekens et al. 1987). Many study of falls however are 
neither cross sectional study as the outcome measure is confirmed retrospectively nor 
case control study as the sampling is not based on the presence and absence of 
outcome measures (Cumming et al. 1990). 
]n recent years a number of population-based studies have been undertaken but 
they are not without limitations. Most of these studies are retrospective in design and 
information collected such as history, frequency and circumstances of falls are 
dependent on the memories of fall victims who recalled falls inaccurately (Cummings 
et aL 1990). However fall events especially non-injurious falls are mundane, recurrent 
and often unwitnessed and might be considered trivial. On the other hand, injurious 
falls are obtained from subjects who might be frightened, fatigued, forgetful or ill 
(Sattin et aL 1992; Rubenstein et al. 1988; Cummings et aL 1988). Thus the estimated 
frequency of falls would be underreported or misreported. Moreover, when the falls 
are trivial or negligible, the information so collected could be subjected to recall 
and/or interviewers biases. The fall rate of the community-dwelling subjects based on 
retrospective studies has been argued by some researchers to be underestimated by 
50% (Wolinsky et aL 1992). 
The ease of which the event is forgotten is demonstrated in a prospective study 
of falls (Hale et al. 1993), 13%, 26% and 32% of subjects with confirmed falls by 
home visit with a nurse did not recall any fall at the end of 12, 6 and 3 months 
respectively. The proportions of fallers who had fallen at 3, 6 and 12 months of the 
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study period recalled a fall are 31%, 44% and 89% respectively (Hale et aL 1993). The 
correlation of reported and recalled falls at 3, 6 and 12 months are 0.28, 0.31 and 0.59 
(Cummings et al. 1988). The study observed that recall was more accurate for the 12 
months than for 3 or 6 months (Hale et al. 1993; Cummings et al. 1988). Li the same 
study 7% of subjects who reported no falls recalled a fall at the end of the 1 year 
study. These falls might have occurred before the study or were missed falls during 
the study period (Cummings et al. 1988). 
Poor mental health status, lack of significant events as time markers and 
conscious or unconscious reluctance of the elderly to admit to falls (Hale et al. 1993; 
Hale et al. 1990; Cummings et al. 1988) are suggested explanations given by 
investigators for poor recall. The misreporting/underreporting will be expected to be 
greater in the clinical settings or studies which have subjects with poor cognitive 
functions or infrequent calls or without home visits to confirm falls (Cummings et al. 
1988). The magnitude of recall bias can be reflected by different rates of falling 
reported ranging form 24 falls per 100 patients to 62 falls per 100 patients (Mossey et 
al. 1985). Li general, although retrospective studies are to some extent convenient and 
worthwhile, however, their inadequacies and biases are also apparent. Retrospective 
studies may be able to determine circumstantial and associated risk factors, the 
temporal relationships of predisposing factors leading to the occurrence of falls can 
not be ascertained and are best determined by prospective surveys (Gabell et al. 1985; 
Mossey et al. 1985). The absence of an denominator in earlier prospective studies 
make it impossible to calculate the incidence rates (Nickens et aL 1985). However, 
prospective study involving representative samples, requiring outreach or extensive 
interviewing in the home are costly. To-date there have been few prospective study on 
falls. 
3.3 Selection of subjects 
Studies vary greatly in the selection of subjects. Some studies included 
volunteers, participants recruited from senior centers, senior residents, churches and 
outpatient medical clinics (Cummings et aL 1991). Others included elderly persons 
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who have cognitive impairment or Alzheimer's diseases. Several studies excluded 
subjects with certain diseases such as acute myocardial infarction or strokes 
(Rubenstein et aL 1988). Li the study of risk factors for falls, a number of studies 
included all nonfallers as control subjects (Robbins et aL 1989; Prudham et aL 1981; 
Gabell et aL 1985; Morse et aL 1987; Tinetti et aL 1988; Blake et al. 1988) while 
others tried to match fallers and nonfallers along relevant parameters and the 
remainder just used randomly selected control subjects (Wells et al. 1985; Janken et 
al. 1986). 
3.4 Classification and definition of falls 
The etiology of falls is complex and multifactorial in nature (Tinetti et aL 
1986; Prudham et al. 1981; Wild et al. 1980; Perry et al. 1982). Because of the 
potential adverse consequences of falls, attempts have been made to classify falls and 
identify factors that make older persons more susceptible to falls. Some examined the 
environmentyiocation of occurrence such as indoor or outdoor falls or fall related to 
stairs. Other studied activities that subjects were engaged in during the time of fall 
and severity of injury sustained (0'Loughlin et al. 1994). 
Various approaches have also been used to elucidate the causes of falls. As an 
illustration a fall may be explained by a presenting symptom (dizziness, slip), by a 
precipitating mechanism (postural hypotension, environmental hazards) or by 
underlying risk factors (antihypertensive medication, decreased vision) (Rubenstein et 
al. 1988). 
The identification of 'What constitutes a fall，is an inconsistency found in the 
falls literature on the study of frequency and risks for falls. Jn some studies as long as 
a person comes to a lying position unexpectedly it is counted as a fall. 
Comparison of these studies in the absence of a clear definition of falls, lack of 
standardized diagnostic criteria or procedures incomplete or lack of completeness in 
the clinical evaluations, inaccurate reporting of falls, lack of uniformity in study 
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design and uniqueness of the study population or problematic data collection 
techniques is difficult (Robbins et al. 1989; Lipsitz et al. 1991). 
3.5 Studies on falls in Hong Kong 
Until recently, studies of multiple risk factors in the general population have 
been based on limited samples from specific locations, such as residents of sheltered 
housing or those who seek medical care, limiting the degree to which it is possible to 
generalize the findings. Little is known about the causes, antecedents of falls or of the 
factors that cause some falls to result in bone injury in the Hong Kong Chinese. 
Findings from the only 3 published studies in Hong Kong are presented here. Li 1990， 
a case control study of falls and hip fracture in 400 hip fracture cases and 800 hospital 
and community controls was carried out. 51 percent of fracture occurred while 
walking on level surface. A previous history of falls, low calcium intake, smoking 
and daily drinking are significant risk factors for hip fracture (Lau et al. 1990). 
In 1991, a survey of 355 elderly subjects living in Old Age Homes or 
registered with Community Centres in Shatin was conducted (Lau et aL 1991). 85% 
were women. Of 302 women, 25% experienced at least one fall. Of 53 men 12% 
experienced at least one fall. A positive Romberg sign, abnormal gait, knee pain, the 
use of walking aid were risk factors for falls in this study population. 
A separate study in the Hong Kong old-old population consisting of 2032 
subjects began in 1990-91 and the baseline cross-sectional data collection was 
completed at the end of 1992. The cross-sectional study of which the present study is 
based has also investigated the occurrence of falls in the previous year and the 
associated risk factors. 18 percent of the studied population, reported at least one fall 
in the previous year and about half of the falls took place outdoors. The associated 
risk factors for falls included previously white-collar employment, poor self-perceived 
health, dizziness, slow gait velocity, difficulties in activities of daily living, non-








preparation, and presence of cerebovascular disease. Neither age nor sex were 
significantly associated with falls after adjusting for the other explanatory variables. 
To date, prospective population-based data on fall incidence have been 
unavailable in Hong Kong and little is known about the risk factors distinguishing 
injurious and non injurious falls. 
3.6 Hong Kong study 
3.6.1 Objectives 
Thus the aims of the present study are to determine 
1. the incidence rate of falls 
2. the circumstances and consequences of falls, and 
3. the association of reported falls and selected demographic, medical 
and social indicators. 
These relationships were examined in a Hong Kong wide, 
representative sample of community-dwelling elderly Chinese population aged 
70 and over. 
The specific objectives are to 
1. determine the incidence of falls and injuries resulting from falls over a 
nine month period 
2. study the circumstances that precipitate the occurrence of falls 
3. determine the personal, physical, behavioral and health factors 
predisposing the individual to falls and multiple falls 
4. determine the personal, physical, behavioral and health factors 
predisposing the individual to non-injurious and injurious falls 
5. confirm the risk factors associated with falls established from the 
baseline cross-sectional study 
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This study is unique in that it is community-based, prospective in 
design, and include all falls and not only injury-related falls reported in 
medical records. The prospective study design would minimize bias from 
subjects forgetting the event and would thus increase the validity and 
reliability in ascertaining the event. 
3.7 Study methods 
3,7.1 Definition and classification of falls 
A fall consists of three stages i.e. an initiating event, a continuing cause 
and a final phase (Kellogg et aL 1987). The displacement of a body beyond its 
support base as a result of actions taken by a subject e.g. rising form a chair 
marks the first stage of falls. The second stage, continuing cause, is the failure 
of the subject to correct unexpected body displacement. The last stage of a fall 
is the subject's body coming to rest on the lower level such as the floor, 
sofa>^ed or being caught by someone (Kellogg et al. 1987). 
Falls, a common phenomenon among the elderly are usually expressed 
in daily language which is imprecise (Kellogg et al. 1987). To improve 
communication with the study participants, falls in the present study are 
defined as ‘ an unintentional event, other than a violent blow, loss of 
consciousness, sudden onset of paralysis e.g. stroke or an epileptic seizure, 
resulting in a person falling all the way down to the floor or ground (Luukinen 
et aL 1995). Such definition excludes near-falls (i.e. losing one's balance but 
managing to catch oneself before hitting the floor (Hombrook et aL 1994) and 
falls onto beds or chairs because the consequences of these differ from those 
falling onto the ground (Kellogg et al. 1987). Lijurious falls are defined as “ 
occurrence of a fall resulting in at least one anatomical injury; a fall injury 
refers to the type of anatomical injury sustained" (Tinetti et al. 1995). 
3.7.2 Study design 
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The study is prospective in design and the period of follow-up is 9 
months in duration. The study population was based on a subsample of an 
existing cohort established in 1991-92. 
3.7.3 Study sample 
3.7.3.1 Original cohort 
The study sample was based on an on-going longitudinal study of a 
Hong Kong Chinese elderly cohort aged 70 and above. The baseline survey 
was carried out during 1991-92 (Ho et al. 1994). The sampling frame of this 
cohort was drawn from the elderly registered with the Old Age Allowance 
(OAA) Scheme. The OAA is a non-means tested scheme whereby any elderly 
aged 70 and above who is a resident of Hong Kong for five years is eligible to 
enroll in the scheme. The scheme covers over 90 percent of the Hong Kong 
elderly. The sample consisted of 2032 subjects and was age and sex stratified, 
so that there would be 300 subjects in each of the 4 stratums (male, female by 
age groups 70-74, and 75-79 age groups), and 150 subjects in each of the six 
stratums (male and female by age groups 80-84，85-89 and 90+ age groups). 
The sample was thus a fairly representative sample of elderly subjects in Hong 
Kong residing in the three big geographic regions: Hong Kong Island, 
Kowloon and the New Territories. 
3.7.3.2 Sample included in the present study 
A subsample of the cohort was selected for inclusion in the present 
prospective study. Ambulant subjects residing in Kowloon and the New 
Territories areas were included. A number of social demographic, health and 
behavioral variables were collected at baseline by face to face interview. An 
18 month follow-up interview was conducted by means of telephone with 
variables collected for ADL, health, previous history of falls etc. After the 
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completion of the 18 month follow-up, the present 9-month prospective study 
on falls began. 
3.7.4 Sample size estimation 
The sample size is based on data from the baseline cross-sectional 
results where about 18% of the respondents fell at least once in the previous 12 
months (Ho et al. 1996). Assuming the prevalence of exposure to a risk factor 
is 25% (Kelsey et al. 1986) and with the attrition rate of 10% (e.g. death, lost 
to follow-up) after 9 months of study, the sample size of 682 will allow a 80% 
power for detecting a risk factor with a risk ratio of 2.0 at the 5% level of 
significance (Appendix 1). As data collection was carried out by the author 
and in order to increase the manageability, all subjects (n=701) residing in two 
of the geographical areas were selected for inclusion in the present study. 
3.7.5 Criteria for inclusion and exclusion 
The inclusion of participants were not based on history of falls or 
injures (Hombrook, et al. 1994). Only community-dwelling, ambulant 
subjects residing in either Kowloon or the New Territories were included. 
Letters of intent asking for informed consent were sent to eligible subjects. 
Members were excluded if they 
3.7.6 Exclusion criteria 
1. had no access to telephone as the interview was based on telephone 
contacts 
2. were living in institutions, nursing homes or old aged homes 
3. were not able to communicate because of dialect problem or hearing 
problem 
4. were wheel chair/bed bound, fully dependent and not able to walk 
without the assistance of another person 
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3.8 Data collection 
3.8.1 Information obtained at baseline 
At baseline, face to face interviews and assessments were conducted 
for all elderly subjects in their place of residence by trained medical 
professionals: nurses, doctors and senior medical students. Subjects with poor 
cognitive function or illness who cannot answer the questions, a proxy taking 
care of the elderly was interviewed. The structured questionnaire included: 
1. Sociodemographic and household characteristics of respondents such 
as date of birth, age, sex and highest educational level attained. 
2. Current and past occupations 
3. Past medical history on the following diseases by asking specific 
questions: ‘Have you had according to a physician's diagnosis . .， 
3.1.1. cerebrovascular disease 
3.1.2. Parkinson's disease 
3.1.3. Cardiac disease including coronary heart disease, heart 
failure, arrhythmia 
3.1.4. hypertension 
3.1.5. chronic bronchitis or emphysema 
3.1.6. asthma 
3.1.7. tuberculosis 
3.1.8. peptic ulcer 
3.1.9. diabetes mellitus 
3.1.10. arthritis 
3.1.11. old fracture 
3.1.12. dementia 
3.1.13. psychiatric diseases (other than dementia) 
3.1.14.malignancy 
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4. Smoking habits and alcohol consumption was ascertained by using 
structured questionnaire asking about the frequency and the amount of 
consumption. 
3.8.2 Information obtained at 18 months follow-up 
1. Socio-economic status: marital status 
2. Mental health status and the presence of any cognitive impairment 
were assessed by 12-item Mormation/Orientation (L^ O) scale from the 
Clifton Assessment Procedure for the Elderly (Woo et aL 1994) using a 
cut-off point of < 7. A score of seven or less was associated with 
dementia, acute organic brain syndrome (Blake et al. 1988) or 
significant cognitive impairment (Malmivaara et aL 1993). 
3. Subjective health status 
3.1.1. self perceived health at present 
3.1.2. self perceived health compared to people of the same 
sex and age 
3.1.3. self perceived health compared to 18 months ago 
4. Total number of GP visit in the past 18 months 
5. Hospital admission and if yes the number of days spent in hospitals 
6. Past medical history on the following diseases by asking specific 
questions: ‘Have you had according to a physician's diagnosis ... ’ 
6.1.1. cerebrovascular disease 
6.1.2. Parkinson's disease 
6.1.3. Cardiac disease including coronary heart disease, heart 
failure, arrhythmia 
6.1.4. hypertension 
6.1.5. chronic bronchitis or emphysema 
6.1.6. asthma 
6.1.7. tuberculosis 
6.1.8. peptic ulcer 
6.1.9. diabetes mellitus 
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6.1.10. arthritis 
6.1.11. old fracture 
6.1.12. dementia 
6.1.13. psychiatric diseases (other than dementia) 
6.1.14. malignancy 
7. Skeletal problems: anyjoint pain and if yes would the joint pain restrict 
activities 
8. History of falls: any falls in the past 18 months after baseline interview. 
No specific definition of a fall is offered, ff the answer is yes, subjects 
were asked if they had fallen once or more than once as well as the 
consequences of most recent fall. 
9. Use of an assistive device (cane, walker, wheelchair or other). 
10. Functional status assessed by using Barthel Lidex (Mahoney et aL 
1965). The items include feeding, grooming, toiletting, bathing, 
dressing, walking 50 meters, transferring form a chair, urinary and 
faecal incontinence. Each answer was scored on a scale of 1-4, and the 
sum of scores of these questions formed a variable for activities of 
daily living (ADL) which was used for analysis. A full score of 20 
indicates no limitation in ADL. 
11. Recreational activities and hobbies of the past 18 months was collected 
by asking the frequency and duration of participation in the following 
exercise 
11.1.1. moming work 
11.1.2. brisk walking 
11.1.3. taichi 
11.1.4. hei kung 
11.1.5. luk tung kuen 
11.1.6. others 
12. Life satisfaction was collected by asking how satisfied subjects were in 
12.1.1 • present health status 
12.1.2. family concem 
12.1.3. present financial status 
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12.1.4. friendship 
12.1.5. present life 
13. Major sources of income and total monthly income 
14. living arrangement: live alone or with others 
15. Depression was assessed by the 15-item Geriatric Depression scale 
(Yesavage et al. 1983). The scale had been translated into Chinese and 
validated, and a cut-off point of 8 was found to have a sensitivity of 
96.3% and specificity of 87.5% for detection of depression (Lee et al. 
1993). 
3.8.3 Physical measurement 
Subjects were also invited to come to the Prince of Wales Hospital for 
anthropometirc, physical fitness and bone mass measurements: 
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1. Bone mineral density (g/cm ) at the hip was measured by means of 
non-invasive techniques with the use of dual energy x-ray densitometry 
(Norland XR-26). Measurements at the neck, trochanter and total hip 
areas was obtained. Subjects with cancer, hyperparathyroidism or on 
glucocorticoids were excluded for the bone measurement. 
2. Grip strength of the dominant hand was measured with an adjustable 
dynamometer (Jamar model lA, Asimow Engineering, Santa Monica, 
Calif (94) in a standing position. 
3. The time and the number of steps required by the respondents to walk a 
8 feet, tum 180 degree and walk 8 feet back along a straight line at 
normal speed were recorded. The use of a walking aid was allowed. 
The results of two trials were averaged. 
4. Height (meters) and weight (kilograms) and body mass index i.e. 
weight in kilograms divided by height squared in meters was 
calculated. 
3.8.4 Prospective study on the occurrence offalls 
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Liformation on falls was obtained by monthly telephone calls made to 
the study participants. The following information was obtained. 
3.8.4.1 Ascertainment offalls 
The ascertainment of falls was based on telephone interview of 
subjects every 4-weekly and report from participants/care givers. Every 
subject was contacted by the author every four-weekly for the ascertainment of 
falls in the previous four weeks. Proxy, usually the care-giver, was also 
contacted if the participant was not mentally alert. A monthly interval was 
chosen since it is a reasonable recall period for the elderly and the contact 
frequency seem to be feasible and acceptable to the participants as revealed in 
the pilot phase of the study. 
3.8.4.2 Circumstances and consequences offalls 
A standardized interview was carried out one week following the fall 
to record the circumstances of falls and its triggering mechanisms. The 
questionnaire was based on a prospective study of falls by the US Study of 
Osteoporotic Fractures Research Group (Nevitt MC, personal 
communications). 
Liformation on time, place, activity at the time of fall, use of 
medication, triggering causes of falls (dizziness, stumbling etc.), 
consequences of falls such as injuries or fractures shall be obtained through 
interview. Open ended questions regarding perceived cause of falls and 
environmental hazards, symptoms experienced, the date, time of d a y， 
location, medications taken before the fall, activity associated with the fall, the 
absence/presence of eye wear and walking aid, the presence of environmental 
hazards e.g. trips shall be asked. Activity associated with the fall was further 
categorized into walking, transferring, stepping up/down, standing, sitting or 
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lying down (Nevitt et al. 1993). The seriousness of falls i.e. any loss of 
consciousness, the type and severity of injury sustained during the fall and 
actions taken and the fall related medical care received shall also be obtained. 
The fall victims were asked about the occurrence of fractures, the sites and 
injuries including laceration with sutures, joint dislocation/injuries, head 
trauma, abrasions and other soft tissue injuries (Nevitt et aL 1991). The main 
cause of falls e.g. leg giving way, trip or slip was also ascertained. Proxy 
interviews of the occurrence of falls would be obtained if fall victim was 
demented, too ill to answer himself/herself over the phone or could not be 
reached 5 times in different sessions of different days during 1-week period 
e.g. hospitalized (Tinetti et al. 1995). 
3.9 Data analysis 
3.9A The occurrence offalls 
The rate of falls (total incidence density), expressed by the total 
number of falls per 1000 person-month of follow-up, would be calculated to 
obtain crude incidence-rate ratios for the present study (Tinetti et al. 1994). 
Estimation of the rate of falls was based on person-months of observation. 
The calculation of fall rates was determined by summing up the valid person 
months at risk of falling while residing in the community. The observation 
period would terminate in the event of death, or institutionalization. lf a 
subject was traveling outside of Hong Kong or hospitalized, the period of 
observation was considered invalid and was not included in the total observed 
valid months. Age and sex specific incidence of falls was also estimated. 
3.9.2 Descriptive data 
Descriptive statistics was generated for the basic characteristics of the 
population, frequency of and consequences of falls, circumstances of falls 
(place, time, activity, type of floor/ground surface), and mechanisms such as 
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slipping and stumbling leading to falls. Characteristics of falls, fallers, multiple 
fallers and fallers with injuries and fractures would also be described. 
Descriptive statistics were generated for each effect variable using falling status 
as a grouping factor. Categorical/dichotomous data were presented in the form 
of percentage distribution and continuous data by mean and standard deviations. 
The differences in the distribution of a categorical variable were examined by 
chi-squared tests when marginal frequencies were all greater than five and by 
the Fisher-L"win exact test when a marginal frequency was less than 5 (Tinetti et 
al. 1987; Fleiss et aL 1981). The difference in the level of continuous variables 
with two level outcomes for example fallers and nonfallers were analyzed by 
Student t-test. Three level outcomes such as nonfallers, single fallers and 
multiple fallers were analyzed by Analysis of Variance. Some variables such as 
number of doctor visits or hospital admission were measured as continuous. 
However the distribution of these variables were not normal and categories were 
created to reflect different rates of utilization. 
3.9.3 Risk factors associated with falls 
Literature review and published studies have shown risk factors when 
combined in a different way will exert different outcomes on falls (Campbell et 
aL 1981). Jn the present study, separate analysis was carried out to investigate 
the association of risk factors with different types of falls. 
The outcome variables in this study were: 
1. fallers (> 1 fall) were compared with non fallers 
2. multiple fallers (> 2 falls) were compared with non fallers or single 
fallers 
3. single fallers were compared with nonfallers 
4. For those who experienced at least one fall, faller with major injury 
were compared with fallers with no major injury. 
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Each predicator variable was related to the outcome variable using the 
logistic regression model. From these we obtained the maximum likelihood 
ratio test for significance, the estimated b-coefficient, and the SE of the 
coefficient for a given variable to estimate the relative risk and the 95% 
confidence interval and the significance of the risk factor in predicting the 
outcome variable. 95 percent confidence intervals that do not include 1 within 
their ranges indicate significant association. Significant age and sex adjusted 
variables associated with falls in the present study were included in the 
multivariate logistic regression analysis for the computation of the final model 
for the independent predicator variables. Adjusted relative risk were then 
computed from the estimated coefficients in the final model (Greenspan et al. 
1994). All analysis were performed using SPSS PC+ (1988). 
For some variables data was found missing or uncertain�The data loss 
of variables reported here does not exceed 5 percent and the proportion of 
missing data between fallers and non fallers are not statistically significant. 
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CHAPTER 4 CHARACTERISTICS OF RESPONDENTS AND 
DISTRIBUTION OF FALLS 
4.1 Characteristics of respondents 
4.1.1 Respondents and non-respondents 
Letter of intent and forms of informed consent were sent to subjects 
requesting their participation in the study. Those who did not respond to 
letters were contacted by phone. Of the potential study sample of 701 
subjects, 49 had died before this part of the study began, 36 were excluded 
based on the exclusion criteria (Table 4.1). There were altogether 94 non-
respondents: 80 were lost to follow-up, 11 had moved to other places outside 
of Hong Kong and could not be traced or contacted (Table 4.2), and 3 were 
non-cooperative. As such, a total of 522 eligible subjects were identified. 4 
subjects were excluded from analysis because the reasons for falls did not 
meet the definition of falls (3 had syncopal falls and 1 had chair taken away). 
The sample studied therefore consisted of 518 elderly subjects aged 70 and 
over. Of these 484 were followed for nine months. 30 subjects were followed 
for a shorter period because of the following reasons: 14 died during the 
period of follow-up, 8 moved to institutions, 1 moved back to China, 2 
reluctant to have monthly telephone interview and 9 could not be traced (due 
to loss of contact or faulty line). 
4.1.2 Comparison of characteristics between respondents and non-
respondents 
Table 4.3 shows the comparison of characteristics between 
respondents and non-respondents. The non-respondents were older by about 2 
years. A higher proportion of the non-respondents were in the age group 80 or 
above. A higher proportion of the non-respondents belong to the ‘some 
formal' category of education. However the distribution of sex, education, 
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marital status were similar among the respondents and non-respondents. They 
were also similar in the distribution of mental status. The health practice in 
terms of smoking and drinking, the level of self-perceived health and activities 
of daily living were also similar. 
4.1.3 Characteristics ofstudy participants 
Among the 518 subjects who participated in the study, slightly more 
than half were in the age group 70-79 (baseline age). 56% were men and 44% 
were women. About 40% had no or little formal education. Regarding the 
occupation, the majority were blue collar workers. About half of the subjects 
were still married. The non-married subjects include the widowed, divorced 
and single. 90% had normal mental status as assessed by the mental status 
scale. About half were non-smokers and close to 20% were current smokers. 
80.7% were non-drinkers. 46.4% had very good or fairly good self perceived 
health. 19% of the subjects had some problems with activities of daily living. 
4.2 Proportion of fallers and rate of falls 
4.2.1 Proportion offallers 
All together there were 113 fallers. Of 288 men, 53 (18.4%) experienced at 
least one fall. Of 230 women, 60 (26.1%) experienced at least one fall (Table 4.4). 
Table 4.5 shows the proportion of multiple fallers with two or more falls. The 
proportion of multiple fallers among men was 4.5%, and among women 6.5%. Table 
4.6 shows the fallers by sex and age groups. A significantly higher proportion of 
women aged 70-79 were multiple fallers compared to men. Otherwise there were no 
significant differences in the distribution of the number of falls by age group among 
men, and among women. Li the age group 80 and above, there was also no significant 
difference between men and women in the proportion of single or multiple fallers. 
49 
All together there were 153 falls. 46.4% occurred among men. The rate of 
falls (i.e. total number of falls per 100 subjects) among men was 24.6% and among 
women 35.7%. The average number of falls per faller was 1.34 among men and 1.37 
among women (Table 4.7). Table 4.8 shows the percentage of fallers with number of 
falls. 85 or 75.2% of the fallers had one fall only while as two of the fallers had six or 
more falls� 
4,2,2 Rate offalls 
The incidence rate for falls, expressed as the total number of falls divided by 
the total number of person-months was calculated and shown in Table 4.9. As 
subjects were contacted monthly, the month was considered as individual observation 
unit. The month where the contact was successful was indicated as valid month. The 
number of month where non contact occurred because of subject was away, 
hospitalized etc., such months were considered as missing month. Li the present 
study, there was a total of 327.5 valid person-years (or 3930 valid person-months) and 
393.33 follow-up person-years (or 4720 person-months) of observation. The 
incidence of falls per 1,000 valid person month for men was 32.0 and among women 
47.8 (or 384.5 and 574.1 per person-years for men and women respectively). If the 
total follow-up months were considered, the incidence of falls would become 26.6 for 
men and 40.0 for women. The rate was higher in women than in men�Except for age 
70-74, the incidence rate increased with age in men. Li women, the incidence rate was 
highest in the age group of 70-74, being 69.9 per 1,000 valid months. The rates in the 
age groups 75 and above were quite similar. 
4.3 Discussion 
Jn Westem countries the study of falls are mainly conducted in the community 
surveys which are retrospective in nature. Only a few prospective studies have been 
carried out. Jn Asia, epidemiologic studies of falls in community settings are limited. 
Falls had been studied in Japan but most of the findings have been presented in local 
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journals. In 1994, findings from the study of falls among the elderly aged 65 and 
above living in an urban community in Japan had been published in an international 
journal. Jn 1996，factors associated with falls based on the baseline cross-sectional 
analysis of the Chinese elderly cohort who also participated in this prospective study 
was published. 
Despite different study designs used in the study of falls in community setting, 
the prevalence of fallers in any one year period was about one third (Campbell et al. 
1981; Pmdham et aL 1981; Blake et al. 1988). The prevalence of fallers (18.4% in 
men and 26.1% in women) found in the present study (21.8%) is lower than that 
reported by Luukinen et al. (1994) and Campbell et al. (1990) (30.3% and 35.2%), but 
somewhat higher than the 17.8% in the Japanese population reported by Yasumura et 
al. (1994). As the rate of falls would be affected by the age distribution of the sample 
studied, comparison of study result with Yusumara's study (1994) is difficult. Table 7 
summarizes the prevalence of fallers and rates of falls of these studies. 
Ln the present study the rate of falls per 100 subjects is 24.6% for men and 
35.7% for women. Both indicate a low rate of falls when compared with findings of 
35.3% for men and 59% for women reported by Luukinen et aL. The overall rate of 
falls reported by Campbell (1990)was about two times higher than that of the Chinese 
elderly in the present study. 
The overall prevalence of fallers (21.8%) in this study is slightly higher than 
the 18% reported by the cross-sectional analysis. As the prevalence of fallers by sex 
have not been presented in the published cross-sectional study (Ho et al. 1996), only 
the overall prevalence can be compared. . 
The lower prevalence of fallers based on the data from the cross-sectional 
analysis could be related to recall bias. Recurring health events are often recalled 
inaccurately (Means et aL 1989). Negligible falls with no immediate cause or 
consequence were most likely to be forgotten. Because of notorious forgetfulness of 
some participants, the rate of falls and prevalence of fallers might be underestimated 
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in retrospective studies and association reported usually represents that for serious 
falls. In the present study the recall bias was minimized by calling up subjects 
monthly and thereby limiting the period of recall to a period of one month and the 
diminished recall related to cognitive impairment was minimized by enlisting the help 
of proxy. As the rate of falls reported in this study was similar to the rates reported in 
the cross-sectional analysis, it is unlikely that many subjects who did not fall had been 
misclassified as having fallen. 
The incidence rate for falls, expressed by the number of falls per person-time 
of follow-up, provides a relatively precise measure of falls as it has taken into account 
subjects who are lost to follow-up as well as multiple falls in individuals. 
Comparison with previous study is difficult when the population at risk or the 
duration of observation is not specified or clearly defined. The present study represent 
an attempt to measure on a prospective basis the true dimension of the problem of 
falls. The incidence rate for falls presented by Luukinen et al. (1994) are similar to our 
results. Based on his observation of 488 fall events among 833 home-dwelling elderly 
over 12 months, the calculated rate of 368/lOOOPY for men and 611/lOOOPY for 
women are remarkably similar. However the incidence rate for falls reported by 
Campbell et al. (1990)are markedly higher than ours, being 67.5% above the rate of 
384.5/lOOOPY for men and 23.1% above the rate of 574.1/lOOOPY for women. 
Though the sampling frame used in this study is representative and the 
methods of fall ascertainment is comprehensive, it is probable that some falls are not 
documented. The study participants in the present study were on the whole 
conservative. Some of the subjects might be superstitious and regard the question ‘did 
they fall in the previous month，as a curse and reluctant to admit to have fallen. The 
rate of falls reported herein could thus be a slight underestimation of the true 
incidence of falls. 
A preponderance of females among fallers had been reported in other studies 
(Yasumura et aL 1994; Nevitt et al. 1991) as well as in the present study. Except the 
52 
group of 85 and over, women had a higher incidence rate for falls than men and the 
overall female/male rate ratio is 1.49:1. Our finding lies somewhere between Campbell 
calculated rate of 1.09:1 and Luukinen rate of 1.69:1. The female/male ratio of fallers 
(1.42:1) in our population was higher than that of 1.39:1 from Campbell (1990) and that 
of 1.28:1 from Lukineen (1994). The sex difference, though not great in this study, 
could be explained by the relatively more active involvement of elderly women than 
men in household activities which might lead to falls. 
There is substantial evidence that the risk of falling increases with advancing 
age (Yasumura et al. 1994; Nevitt et al. 1991). However, our findings did not reveal a 
consistent trend of increasing rate of falls with age. The non-association could possibly 
be explained by the fact that the sample contains very old population and it is a survival 
cohort. Some of the very sick or frail elderly have been lost through death or admission 
to institutions/old aged home over the previous 18 months, leaving a sample of elderly 
who were less functionally impaired, and thus at less risk of falling for the present 
study. Li other words we might have underestimated the magnitude of the problem and 
limit the generalizability of study results. However, Downton (1991) in a community 
survey of home-dwelling elderly people aged 75 and over also failed to find an 
increasing prevalence of falling with increasing age. Further work should specifically 
address this issue. 
53 
Table 4.1 Subjects excluded from the study 
Exclusion N 
No telephone 12 
Reside in institution before enrollment in study 16 
Non communicative (language barrier, deaf) 6 
Non ambulatory or wheel chair bound 2 
Fully dependent and did not able to walk without 
the assistance of another person 
5 4 
Table 4.2 Description of non-respondents 
Reasons N 
Not in HK (in China, immigration, on trip) 10 
Non-cooperative 3 
Reside outside catchment area 1 
Contact lost 80 
-Faulty line, phone cancelled 32 
-Fax mode 4 
-Wrong address 12 
-No such person 3 
-Office telephone 3 
-Could not be traced 3 
-Not at home for 3 times 16 
-Miscellaneous reasons for non-contact 7 
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Table 4.3 Comparison of characteristics between respondents and non-
respondents 
Respondents Non-respondents p-value 
N=518 N=94 
Mean age at baseline Mean 80.3 (5.9) 82.6 (6.6) 0.001* 
(sd) 
Age group N (%) N (%) 
70-74 66(12.7) 9(9.6) 0.0013 
75-79 222 (42.9) 23(24.5) 
80-84 133 (25.7) 33 (35.1) 
85+ 97(18.7) 29 (30.9) 
Sex 
Male 288 (55.6) 49 (52.1) NS 
Female 230 (44.4) 45 (47.9) 
Education 
Some primary / above 314(60.6) 67 (71.3) 0.0649 
No formal education / 204 (39.4) 27 (28.7) 
bok bok chai 
Occupation 
Professional, technical 77 (14.9) 11 (11.7) NS 
or related workers, 
administrative, managerial 
or clerical 
Sales, services, equipment 369 (71.4) 65 (69.1) 
operators or drivers, heavy 
physical workers, farmers, 
miners, armed forces, light 
physical workers 
! Housewife 71(13.7) 18(19.1) 
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Table 4.3 (Cont'd) 
Marital status 
Married 264 (51.1) 40 (42.6) NS 
Non married 253 (48.9) 54 (57.4) 
Mental health status 
Normal 461(89.9) 76 (88.4) NS 
Poor 52(10.1) 10(11.6) 
Smoking 
Non smoker 247 (47.8) 53 (56.4) NS 
Ex-smoker 168 (32.5) 27 (28.7) 
Current smoker 102(19.7) 14(14.9) 
Drinking 
Non drinker 417(80.7) 76 (80.9) NS 
1-2 per week 56(10.8) 13(13.8) 
> 3 per week 44 (8.5) 5 (5.3) 
Setf-perceived health 
very good and fairly good 240 (46.4) 35 (38) NS 
average, fairly bad 277 (53.6) 57 (62) 
and very bad 
Activities of Daily Living 
ADL = 20 418 (80.9) 73 (77.7) NS 
ADL<20 99(19.1) 21 (22.3) 
Mean ADL score 19.7 (0.9) 19.5 (1.1) NS 
(mean + SD) 
p-value from chi-square test 
* p-value from t-test 
I 
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Table 4.4 Distribution of non-fallers and fallers by sex 
Sex Non Fallers Fallers 
N(%) N(%)~~ 
Male 235 (81.6) 53 (18.4) 
Female 170 (73.9) 60(26.1) 
X2 value 3.98，p 二 0.0458 
Table 4.5 Distribution of non-multiple and multiple fallers by sex 
Fall 
Sex None/One > 2 
N(%) N ( % ) ~ 
Male 275 (95.5) 13 (4.5) 
Female 215 (93.5) 15 (6.5) 
X^ value 0.6538, p = 0.4188 NS 
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Table 4.6 Categories of fallers by sex and age groups 
Men Women 
Age N (%) N (%) 
70-79 
Non-faller 131 (85.1) 98 (73.1) 
Single faller 18(11.7) 27 (20.1) 
Multiple fall (>2) 5 (3.2) 9 (6.7) 
80+ 
Non-faller 104 (77.6) 72 (75.0) 
Single faller 22 (16.4) 18 (18.8) 
Multiple fall (>2) 8 (6.0) 6 (6.3) 
Remarks: 
Male 70-79 vs. female 70-79 Chi-square value = 6.34 P=0.042 
Male 80+ vs. female 80+ NS 
Male 70-79 vs. male 80+ NS 





Table 4.7 Distribution of frequency of falls among participants by sex 
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•j No. offallers 53 60 113 
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！ No. offalls 71 82 153 
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Table 4.8 Distribution of falls among fallers 
No. of falls per subject Number % 
1 ^ ^52 
2 23 20.4 
3 3 2.7 
4 - -
5 - -
6 1 0.9 
7 1 0.9 
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Table 4.9 Rate of falls by age and sex 
i-
i' 
�； "^^ ~^^^^^ ^^^ "^^"^""*^^ ^^^ "*""^^^^ "^^^ "*"^"^""""~~~^^^^ ^^^ ^^^~ ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^"""""^"""^^^ "^*"^^^ "^""'^^^ "^'"""^^^ "^'"'"""^^^^^^^"^"""^  
j.: 
i. 
Observation period Rate of falls 
Missing Valid Total No. of Incidence Incidence 
month month month falls per 1,000 per 1,000 







70-74 51 251 302 9 35.9 29.8 
75-79 185 977 1162 24 24.6 20.7 
80-84 119 591 710 21 35.5 29.6 
85+ 103 397 500 17 42.8 34.0 
j 






I 70-74 47 272 319 19 69.9 59.6 
i 75-79 155 735 890 33 44.9 37.1 
80-84 80 397 477 17 42.8 35.6 
I 85+ 50 310 360 13 41.9 36.1 




























































































































































































































































































































































































































































































































































































































































































CHAPTER 5 CIRCUMSTANCES AND CONSEQUENCES OF FALLS 
As the circumstances of falls may throw light on the causes and aetiology of 
falls, the following will give a description on the characteristics and circumstances 
surrounding the events of falls. 
5.1 Time and place of falls 
The characteristics and circumstances of falls were similar between men and 
women�Table 1 shows the time and place of falls by sex. The event of falls was 
quite evenly distributed among the four seasons of the year, as well as days of the 
week (data not shown). Almost 60% of falls occurred between the hours of 08:00 AM 
to 08:00 PM. Elderly men were more likely to fall between midnight and 08:00 AM 
than women (15.2% vs. 6.2%). The difference in the time that falls occurred were 
significantly different between men and women. 
46% of the falls occurred at home and the remaining 54% outside. No 
significant difference in places of occurrence was observed between the age groups or 
sexes. Of falls which took place inside the house, 47.8% occurred in the living/dining 
room and the rest occurring mainly in the bedroom (21.7%) and bathroom (11.6%). 
Of falls outside the home, 37% of the falls occurred on the street or sidewalk, 21% 
within public buildings and 16% on the stairs. Table 1(b) shows that over 80% of the 
falls occurring at home or outdoor were on to hard surface and the distribution was 
similar in both sexes. 
5.2 Activity during and reasons for falls 
The most common activity just before fall was walking with 50% in both men 
and women doing this while fall took place. About 20% men and 5% women claimed 




A trip or slip was a major cause of falls (45.6%). However outside fallers 
were more likely to suffer trips than those who fell at home, 46 of 81 outside falls 
(56.8%) tripped or slipped compared to 21 of the 66 (31.8%) of inside falls (X^ =25.1， 
DF=10, p=0.0052). However a substantial portion (14.3%) were not able to explain 
what caused the fall. No sex difference was observed in fall inducing agent. About 
78% claimed that they were doing things that they often did and 84% were not doing 
things in a hurry. Over 40% said they kicked something causing the fall. 
Most were not wearing glasses (about 7%) and only about 18% were using 
walking aid which included mostly cane and umbrella. 5 falls were related to the use 
of tripod, quadripod or frame. Only one fall was related to the fault of the walking 
aid. 
Table 2(b) shows a further distribution of objects kicked which caused the 
falls. It was mostly due to small objects (29.7%), uneven flooring (18.8%)，stairs 
(14.1%) and slippery shoes (14.1%). However falls due to the presence of small 
objects, uneven floor and stairs were more common in outdoors than indoors. While 
slippery shoes or no apparent reason were more prevalent for falls occurring indoors; 
stairs, small objects and uneven flooring were more associated with outside falls. 
5.3 Predisposing factors for falls 
Table 3 shows the result of factors which may predispose the events of falls. 
The majority (>85%) considered that they were in good health at the time of the fall: 
they did not feel dizzy, tired, sick or dyspnoea. The other predisposing factor like 
feeling hot or anxious was also not important. As contrast to the Westem population, 
only 3 subjects (2% of the falls) reported the use of psychotropic drugs before the 
events of falls. 




The respondents were asked about the results and consequences of falls. 
Lijuries reported by subjects though not serious were common (Table 4a). The 
majority (70%) were hurt as a result of fall. Of those who had had a fall, 29.8% 
suffered no injury, 25.2% complained pain, 33.1% suffered minor injury (swollen 
joint, bruise, scrape/abrasion) and 11.9% suffered major injury. 
Table 4(b) shows the details of minor and major injuries. A greater percentage 
of elderly women complained of pain compared with men (32.1% vs. 17.1%) may 
reflect the difference in threshold towards pain. However men were more likely to 
suffer both minor and major injury than women (55.7% vs. 35.8%). 4 (3.8%) of the 
falls resulted in fracture, another 4 (3.8%) in crack fractures, 1 (0.95) with dislocation 
of joints, 4 (3.8%) required sutures for lacerations and 5 (4.75) died. Falls occurring 
outside were more likely to result in injuries than falls inside(52.3% vs. 32.3%), 
though the difference was not statistically significant. With advancing age, the 
frequency of injury from falls occurring indoors increased with advancing age. 
Of the minor injuries, more elderly men suffered swollen joint and abrasion 
(22/29，75.8%) than elderly women (13/21, 57.2%). Of the major injury women were 
more likely to suffer fracture than men. This could be perhaps explained by a higher 
prevalence of osteoporosis in women. The fracture sites for women were neck of 
femur (1), thigh (2), arm (1) and toe thumb (1) and for men thigh (1)，wrist (1) and toe 
thumb (1). However, 4 of the 5 deaths resulted from fall were in elderly men. The 
information of falls for these five deaths were not available because no eye witnesses 
were present at the time of falls and subjects were found lying on the ground and were 
not clear in describing the circumstances of falls. 
Table 4 (c) shows the cause of death supplied by the Hong Kong Births and 
Deaths Registry. It confirmed literature and previous findings that fall initiates a 
chain of events leading directly to death. 
5.4.2 Treatment sought 
67 
I Among the falls, 51 or 34.5% of the falls had no immediate treatment. 69 
I (46.6%) applied topical ointment. Only 28 (18.9%) of the falls sought medical 
attention. About 70% went to Accident and Emergency Department in hospitals. The 
I next common health professional sought was bone setters (21.4%). Only 2 (7.2%) 
j went to a general practitioner or traditional Chinese medicine for advise. X-ray were 
! taken for 25 or 17% of the falls. There was no fracture in 14 or 56% of the falls, and 
in a further 32%, fractures were confirmed. Only 3/25 (12%) of the falls were 
uncertain of the fracture status. 11% of the falls required hospitalisation. More 
women than men (74.6% vs. 64.6%) had immediate treatment but a higher percentage 
of men than women sought medical attention (26.9% vs. 12.3%). 17% of the falls had 
x-ray taken. 
5.4.3 Effects on Activities ofDaily Living 
i ：'： 
i 
1 Table 6 describes the effects of falls on the activities of daily living. About 20 
percent of the falls had difficulty in walking or developed fear of walking. 11 % had 
,i 
difficulty in dressing and another 17% had difficulty in dressing or bathing. However 
the effect on cooking was quite minimal among men as most of the meals were 
j prepared by others. For the elderly women 7% of the falls had resulted in difficulty in 
; cooking. Similarly 21% of the elderly women had their meal already prepared by 








I About 60% of falls in our population had taken place between 8 a.m. to 8 p.m. 
j and another 15% between midnight to 8 a.m. Such time is in accord with previous 
.1 
丨 studies (Luukinen et aL 1994; Campbell et aL 1990; Downton et aL 1991). The falls 
probably took place at the time that the elderly were most active. The majority of the 
i elderly were early risers and retired early at night, 
i 
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The present study confirmed earlier findings that among home dwelling 
elderly, living room is a common place for falls (Campbell et aL 1990; DeVito et al. 
1988; Lucht et aL 1971; Morfitt et aL 1979; Pablo et aL 1977). About half of the falls 
took place outside of the home. Hong Kong is a highly urbanised community. 48% of 
the overall population resides in government-provided low-cost high-rise housing 
consisting of small floor areas (Hong Kong 1991 Population Census, 1992). As such, 
it is not uncommon for the elderly to go out daily and spend some time outdoors. Li 
contrast to the Westem countries where a high proportion of falls occurs indoors 
(Svensson et al. 1992; Pmdham et aL 1981; Downton et aL 19912), 56% ofthe falls in 
this study took place outdoors and such figure is very similar to statistics reported 
(60%0) in the baseline cross-sectional analysis (Ho et aL 1996). 
Over 80% of the falls occurring both inside the home and outside were on to 
hard surface. This further reflects the highly concrete environment in Hong Kong. US 
women who fell on their hips and landed on a hard surface e.g. concrete, tile had three 
times the risk of sustaining hip fracture than those who landed on a more giving 
ground such as dirt or grass (Nevitt et al. 1989). As such, the mostly concrete 
environment in Hong Kong is conducive to the risk of hip fractures when falls occur. 
The reported activity at the time of fall was mostly walking (85，57.8%), 
followed by tuming, bending or reaching for things (12.9%) and going up/down 
stairs(10.2%). Falls due to a change in position was a more common activity in men 
and walking was slightly more common in women (p=0.0385). As half of the falls 
occurred outside of the home, it was not surprising to find walking a common activity 
j when fall occurred. The types of activities, however, could not be recalled in 12% of 
the falls. 
1 ;:i 
j The cause of falls in the present study was ascertained in 94% of the falls. The 
:j primary cause of fall was 'slipped or tripped (45.6%). 20% of the falls were due to 
I 'leg giving ways' or ‘loss of balance'. About 11% also stated they were not sure what 
.1 





giving way，was more common for falls in the younger age group while ‘loss of 
balance' and ‘don't know why falls happened' were more common causes in the older 
age group than in the younger age groups. Falls where mechanisms was unspecified 
increase with advancing age both in men and women. 
Other studies have shown that about 40% of falls in the home and 46% outside 
were due to kicking over things or environmental hazards (Prudham et aL 1981， 
Droller et aL 1955; Sorock et al. 1988; Perry et aL 1982; Waller et al. 1978; Lucht et 
al. 1971; Sheldon et aL 1960). Comparison of our study results with previous studies 
proved difficult because of differences in study design, age distribution of sample 
studied, definitions used and exclusion factors across different studies. One 
prospective study, which excluded subjects who were more likely to fall because of 
disability or ill-health, reported three-quarters of the falls were due to trips (Gabell et 
al. 1985). In another study, 31/90 falls which were due to ‘liability to trips: genuine 
slip such as might happen to anyone’ were excluded from analysis (Sheldon et aL 
1948). The contribution of ‘slip or trip’ to falls varies greatly from 20%-50% in 
community surveys (Luukinen et al. 1994; Blake et al. 1988). The rate of tripping 
(45.6%) in the present study was thus on the high side even when compared with the 
20-25% reported in prospective studies carried out in the USA (Campbell et al. 1990; 
Tinetti et aL 1988). 
The high proportions of falls resulting from slip/trip/kick over things are 
presumably because of the small, cluttered living area, crowded streets with a lot of 
ongoing activities and debris, uneven flooring and dense population in Hong Kong� 
Falls due to environmental hazards are potentially preventable. While caution should 
be taken when attributing causes of falls, the findings that 45.6% of the falls due to 
‘slip or trip，and high percentage of the falls occurred outside have implications for 
fall prevention programmes in which interventions would mainly base on 
environmental modifications. It is possible that a proportion of the falls might have 
been prevented if small objects were removed, the uneven flooring, ill repaired steps 






lit with glares minimised and the edge of the steps had been made more visible with 
contrasting colours. 
Close to 30% of falls occurring at home were related to slippery shoes. 
Footwear though usually not considered as part of the environmental hazards can be 
hazardous. Poor foot-ground contact arising from ill fitting shoes, irregular ground 
surface and low slip resistance between the foot and surface appear to be an important 
precipitating factor for falls among elderly people. Faulty footwear such as slippers 
have been implicated in a number of UK study as a major contributor to falls (Gibson 
et al. 1990; Waller et aL 1978). t i another US study about 30 percent of treated falls 
involved wet surface or rough ground. It is also possible that a proportion of the falls 
could have been prevented if subjects realised the danger of wearing ill-fitting shoes, 
shoes with wom or slippery soles and heels, or slippers without soles or backs on 
unsuitable surface. 
5.5.2 Consequences offalls 
A small proportion of falls resulted in severe injury (0'loughlin et al. 1993). 
A broad body of research have shown that the risk of sustaining a serious injury 
increased with advancing age (Gibson 1990). Among the elderly population in the 
- - - A # 
United Kingdoms, more than 50% of the hospital-treated falls come from elderly 
women 75 years and older who represent one-quarter of the population aged 65 and 
over (Gibson 1990). However the risk of sustaining a serious injury was not related to 
advancing age in the present study. The rate of serious injury (11.9%) in this 
population is comparable to Tinetti's (1988) but is somewhat higher than the 6% 
reported in a prospective study by Nevitt (1991). The difference in rate might be 
attributable to different criteria used for classifying serious injury. 
Studies have observed the increase in fracture incidence rates of upper arm 
(proximal humerus), wrist (distal forearm)and hip (proximal femur) with advancing 
age and among elderly women (Gibson 1990). With a higher prevalence of 
丨 7 1 
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osteoporosis, women aged 75 and over had two to three times the risk of suffering a 
hip fracture than men (Gibson 1990). The environmental hazards which are 
conducive to falls, decreased bone mass as a result of osteoporosis and slowed 
protective responses in the ageing population may lead to an increase in the risk of hip 
fracture with advancing age. Nonetheless, the number in the present study is too small 
and no particular pattern could be observed. 
Our study showed that 19% of the falls had sought medical attention as an 
immediate treatment. Similar trend was reported by other studies (Downton et al. 
1991; Campbell et al. 1990). Jn one study, less than 50% of those who had fallen 
sought medical attention (Downton et al. 1991; Campbell et al. 1990). Some studies 
(Sorock 1988) suggest that about 2 out of 100 subjects would receive medical ‘ 
attention for falls each year. This finding suggests studies considering those known to 
have fallen (Downton et al. 1991) or present to medical attention were probably only 
examining a minority of the fallers, in spite of the fact that the majority of the fallers 
suffer injuries. As falls is an important health problem in the elderly population and 
can lead to subsequent morbidity and mortality, health professional in any new 
consultation with an elderly should enquire about history of falls so preventive advice 






Table 5.1(a) Time and place of falls 
i Time/Place Male Female All p-value 
N=68 N=82 N=150 
N(%) N(%) N(%) 
Season 
Spring 21 (32.5) 17 (22.7) 38 (27.1) N.S. 
丨 Summer 13 (20.0) 19 (25.3) 32 (22.9) 
� Autumn 16(24.6) 18 (24.0) 34(24.3) 




8 am - 8 p.m. 42 (63.6) 45 (55.6) 87 (59.2) 0.0433 
8 p.m. - 12 am 4(6.1) 4(4.9) 8(5.4) 
00 am - 8 am 10(15.2) 5 (6.2) 15 (10.2) 
I dnk 10(15.2) 27 (33.3) 37 (25.2) 
Place of falls 
Home 28(41.2) 41 (50.0) 69(46.0) N.S. 
Outside 40(58.8) 41 (50) 81 (54.0) 
Fall location (home) N=28 N=41 N=69 
Bedroom 8(28.6) 7(17.1) 15(21.7) N.S. 
Bathroom 4(14.3) 4(9.8) 8(11.6) 
丨 Kitchen，tincheng 2 (7.2) 4 (9.8) 6 (8.6) 
丨 Living/diningroom 12(42.9) 22 (53.6) 34(49.2) 
Balcony 2(7.1) 4(9.8) 6(8.7) 
Missing: 0 
Fall location (outside home) N=40 N=41 N=81 
i 
Within building 5 (12.5) 16(39.1) 21 (25.9) 0.052 
I (marketysupermarket/mall) 
Stairs 6(15.0) 7(17.1) 13(16.0) 
1 Street/sidewalk 18 (45.0) 12 (29.3) 30 (37.0) 
j Playground/garden 2 (5.0) 3 (7.3) 5 (6.2) 
I Vehicles/others 6(15) 1 (2.4) 7 (8.6) 
j ToiletAap sap chee 3(7.5) 2(4.9) 5 (6.2) 
I (garbage dump) 
.! Missing: 0 
, I 
I . j ^^ «_«««^ ««^ _^ ___»«_«_^ _^ _^ _^ __««_^ «~»««««««^ _«>^ _^ ^^ »_^ _^ _«>^ _^ ^^ _^_»«____^ _^«««_««__^ __^ _^ _^ _^_^ ____^ _^ __^ ^^ _ ! p-value from the chi-square test 
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丨 N=68 N=82 N=150 
•I 
'j 
：‘ Fall Surface N (%) N (%) N (%) 
； ' • ' ) ‘i :j 
i 
I Hard surface 52 (78.8) 70(86.4) 122 (83.0) 
1 Soft surface 3 (4.5) 1 (1.2) 4 (2.7) 
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Home Outside All 
1 
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i Fall Surface N(%) N(%) N(%) 
• j 
j Hard 56 (84.8) 66 (81.5) 122 (83.0) 
i S o f t 1 (1.5) 3 (3.7) 4 (2.7) 
j Could not recall 9 (13.6) 12 (14.8) 21 (14.3) 
1 
•:i :i 
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Table 5.2(a) Activity during fall and reasons for falls 
Characteristics Male Female All p-value 
N=68 N=82 N=150 
Activity during fall N(%) N(%) N(%) 
Walking 34 (51.5) 51 (63.0) 85 (57.8) 
Sitting/lying down 1(1.5) 4(4.9) 5 (3.4) N.S. 
TumingA}ending/transfer 13(19.7) 6(7.4) 19(12.9) 
Ascending/stairs/steps/curbs 7(10.6) 8(9.9) 15 (10.2) 
On ladder/step stool/vigact 2(3.0) 1 (1.2) 3(2.0) 
Others 1 (1.5) 1(1.2) 2(1.4) 
Could not recall 8(12.1) 10(12.3) 18(12.2) 
Missing: 6 
Cause of fall 
I 
Slip/trip 29 (43.9) 38 (46.9) 67 (45.6) N.S. 
Subjective feeling - 8 (12.1) 13 (16.1) 21 (14.3) 
1 no objective cause/ 
I don't know why 
I Leg gave way 9(13.6) 6(7.4) 15(10.2) 
] Lost balance/sprained ankle 9 (13.6) 6 (7.4) 15 (10.2) 
I Dizziness 1(1.5) 5(6.2) 6(4.1) 
•| Dangerous act 2(3.0) 1 (1.2) 3(2.0) 
External factor - dog bark, 3(4.5) 2 (2.5) 5 (3.4) 
I light knock by people 
•| Aid fault 2 (3.0) 3(3.7) 5(3.4) 
I Could not recall 3 (4.5) 7 (8.6) 10(6.8) 
！ j 
j 






No 19(28.8) 13 (16.5) 32 (22.1) N.S. 
Yes 47(71.2) 66(83.5) 113 (77.9) 
j Missing: 8 
Do hurry 
No 59(89.4) 64 (80) 123 (84.2) N.S. 
Yes 4(6.1) 13(16.3) 17(11.6) 






Table 5.2(a) (Cont'd) 
Kick on things 
No 37 (56.1) 40(49.4) 77 (52.4) 
Yes 27(40.9) 37 (45.7) 64 (43.5) 
Don'tknow 2 (3.0) 4(4.9) 6(4.1) 
Wear glasses 
No 51 (77.3) 65 (80.2) 116(78.9) N.S. 
Yes 15(22.7) 16(19.8) 31 (21.1) 
Missing: 6 
Use of walking aid 
No 53 (80.3) 67 (82.7) 120 (81.6) N.S. 
Yes 12(18.2) 14(17.3) 26(17.7) 
Don't know 1 (1.5) - 1 (0.7) 
Missing: 6 







Table 5. 2(b) Kick what by sex 
Characteristics Male Female All p-value 
N=27 N=37 N=64 
Kick what 
N (%) N (%) N (%) 
Small object 5 (3.5) 14(37.8) 19 (29.7) N.S. 
Stairs 3(11.1) 6(16.2) 9(14.1) 
Floor 6 (22.2) 6(16.2) 12(18.8) 
Slippery shoe 7 (25.9) 2 (5.4) 9(14.1) 
Soil/grass/Others 4 (14.8) 3 (8.1) 7 (11.0) 
Not sure 2(7.4) 6(16.2) 8 (12.5) 
Table 5. 2(c) Kick what by place of falls 
Home Outside 
N (%) N (%) 
Kick what 
Small object 5 (23.8) 14 (32.6) 
Stairs - 9 (20.9) 
Floor 2 (9.5) 10 (23.3) 
Soil/grass - 3 (7.0) 
Slippery shoes or 6 (28.6) 3 (7.0) 
Others 1 (4.8) 3 (7.0) 
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Table 5.3 Predisposing factorsfor falls 
Characteristics Male Female All p-value 
N=68 N=82 N=150 
N(%) N(%) N(%) 
Dizzy before fall 
No 57 (86.4) 68 (84.0) 125 (85.0) N.S. 
Yes 4(6.1) 7(8.6) 11 (7.5) 
Don't know 5 (7.6) 6 (7.4) 11 (7.5) 
Missing: 6 
Feel tired before fall 
No 58 (87.9) 70 (86.4) 128 (87.1) N.S. 
Yes 2 (3.0) 2 (2.5) 4 (2.7) 
Don't know 6(9.1) 9(11.1) 15 (10.2) 
Missing: 6 
Feel sick before fall 
No 60(90.9) 75(92.6) 135 (91.8) N.S. 
Yes 1 (1.5) 1(1.2) 2(1.4) 
Don't know 5(7.6) 5(6.2) 10 (6.8) 
Missing: 6 
Feel weak before fall 
No 56(84.8) 71 (87.7) 127 (86.4) N.S. 
Yes 5 (7.6) 2 (2.5) 7 (4.8) 




Table 5.3 (cont'd) 
i 
Feel hot before fall 
j 
丨 No 61 (92.4) 75 (92.6) 136 (92.5) -
Yes - 1 (1.2) 1 (0.7) 
Don't know 5 (7.6) 5(6.2) 10(6.8) 
Missing: 6 
Feel anxious before fall 
No 58 (87.9) 73 (90.1) 73 (90.1) -
Yes 3 (4.5) 2 (2.5) 5 (3.4) 
Don't know 5(7.6) 6(7.4) 6(7.5) 
Missing: 6 
Took psychotrophic drugs 
before fall 
No 62 (93.9) 72(88.9) 134 (91.2) -
Yes - 3 (3.7) 3 (2.0) 
Don't know 4(6.1) 6(7.4) 10(6.8) 
Missing: 6 
p-value from the chi-square test 
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Table 5.4(a) Consequences of falls - injuries 
Characteristics Male Female All p-value 
N=68 N=82 N=150 
N(%) N(%) N(%) 
Did not hurt 
No 18 (25.7) 26 (31.7) 44(28.9) N.S. 
Yes 51 (72.9) 56 (68.3) 107(70.4) 
Don't know 1(1.4) - 1(0.7) 
Missing: 1 
Injury 
No 19(27.1) 26 (32.1) 45(29.8) 0.0724 
Pain 12(17.1) 26 (32.1) 38 (25.2) 
Minor 29 (41.4) 21 (25.9) 50 (33.1) 
Major 10(14.3) 8(9.9) 18(11.9) 
Missing: 1 






Table 5.4(b) Type of injuries 
Male Female All 
N(%) N(%) N(%) 
Minor injury n=29 n=21 n=50 
Swollenjoint 3 (10.3) 1(4.8) 4 (8.0) 
Bruise 7(24.1) 9(42.9) 16 (32.0) 
Scrape/abrasion 19 (65.5) 11 (52.4) 30(60.0) 
Major injury/death N=10 N=8 N=18 
Fracture 1 (10.0) 3 (37.5) 4 (22.2) 
Cut with stitches 2 (20.0) 2 (25.0) 4 (22.2) 
Crack fracture 2 (20.0) 2 (25.0) 4 (22.2) 
Dislocation ofjoint 1 (10.0) - 1 (5.6) 
Death 4(40.0) 1 (12.5) 5 (27.8) 
81 
Table 5.4(c) Cause of death derived from death certificates 
Sex Age Cause of death 
M 79 Pneumonia 
M 82 Acute myocardial infarction 
M 90 Coronary occulsion by atheroma 
M 93 Pneumonia 
Nephrosclerosis 
Artherosclerosis 
_F M Chest infection 
I 82 
Table 5.5 Treatment for falls 
Characteristics Male Female All p-value 
N=68 N=82 N=150 
N(%) N(%) N(%) 
Immediate treatment 
Ignore 23 (34.3) 29 (35.7) 51 (34.5) 0.058 
Topical Ointment 26 (37.7) 43 (62.3) 69 (46.6) 
See doctor 18 (26.9) 10 (12.3) 28 (18.9) 
See what kind of doctor 
tcm* 1 (5.6) - 1 (3.6) -
GP 2(11.2) - 2 (7.2) 
Emergency 12(66.7) 7 (70.0) 19(67.9) 
Bone setter 3 (16.7) 3(30.0) 6(21.4) 
Take X-ray after fall 
No 54(81.8) 68 (84.0) 122 (83.0) -
Yes 12(18.2) 13(16.0) 25 (17.0) 
Missing: 6 
Stayed in hospital 
No 58 (87.9) 72(88.9) 130 (88.5) N.S. 
Yes 8(12.1) 9(11.1) 17(11.6) 
Missing: 6 
p-value from the chi-square test 
* tcm: traditional chinese medicine 
83 
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Table 5.6 Effect of falls on activities of daily living 
Characteristics Male Female All p-value 
N=68 N=82 N=150 
N(%) N(%) N(%) 
Difficulty in walking the 
first few days after fall 
No 48 (72.7) 64(79) 112(76.2) N.S. 
Yes 15 (22.7) 14(17.3) 29(19.7) 
1(1.5) 1(1.2) 2(1.4) 
Don't know 2(3.0) 2 (2.5) 4 (2.7) 
Missing: 6 
Difficulty in going out 
No 45 (68.2) 60(74.1) 105 (71.4) N.S. 
Yes 12(18.2) 9(11.1) 21 (14.3) 
Fearto go out 6(9.1) 7 (8.6) 13 (8.8) 
Seldom go out even 7 (l.5) 2 (2.5) 3 (2.0) 
before fall 
Don'tknow 2 (3.0) 3(3.7) 5(3.4) 
Missing: 6 
Difficulty in dressing 
No 56 (84.8) 71 (87.6) 127 (86.4) N.S. 
Yes 8(12.1) 9(11.1) 17(11.6) 
Don'tknow 2(3) 1(1.2) 3(2.0) 
Missing: 6 
Difficulty in bathing 
No 51 (77.3) 65 (80.2) 116(78.9) N.S. 
Yes 12(18.2) 13 (16.0) 25 (17.0) 
Bath by others before fall 1 (1.5) 2 (2.5) 3(2.0) 
Don't know 2 (3.0) 1 (1.2) 3 (2.0) 
Missing: 6 
Difficulty in cooking 
No 35 (53) 58 (71.6) 93 (63.3) 0.073 
Yes 1 (1.5) 6 (7.4) 7(4.8) 
Cook by others before fall 30 (45.5) 17 (21.0) 47 (32.0) 
Missing: 6 




CHAPTER 6 CHARACTERISTICS OF FALLERS AND 
NON-FALLERS 
6.1 Sociodemographic characteristics 
There were 405 persons (78.2%) who had not fallen, 85 (16.4%) who had 
fallen once (one-time fallers), and 28 (5.4%) who had fallen more than once (multiple 
fallers). The characteristics of the 518 subjects according to their fall status are shown 
in Table 6.1. The multiple fallers were about 1.3 years older than the one-time fallers 
and non fallers. A gradual increase in the proportion of females was observed across 
the three groups from 42% in nonfallers to 53.6% in multiple fallers. Nonfallers were 
more likely to be married (52.8%) compared with either group of fallers. However, 
no statistical significant differences were observed in the distribution of sex, age, and 
marital status among the three groups of subjects. Similarly no particular pattern was 
noted in the level of education and previous occupation. 
Regarding the living arrangement, fallers were more likely to live alone. 
About 15% of the one-time fallers and multiple fallers lived by themselves compared 
with 8% of the nonfallers. Multiple fallers were more likely to report dissatisfaction 
in family care and concern, friendship and present living. One-time fallers were more 
likely to report dissatisfaction with present financial status (27.7%) than were 
nonfallers (17.7%) and multiple fallers (10.7%) and the association was of statistical 
significance (p=0.02). 
6.2 Health status 
6.2.1 History ofchronic diseases 
Table 6.2a presents the distribution of pre-existing diseases and the relation of 
health care utilization according to fall status. No particular pattem was observed in 
most diseases. Nevertheless, multiple fallers were more likely to have cerebovascular 
disease (11%) than were one-time fallers (5.8%) and nonfallers (4.2%). The presence 
, 85 
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of cardiac disease, arthritis and old fracture was found more often in multiple fallers 
than in either one-time fallers or in nonfallers, reaching statistical level of 
significance (p < 0.05). A higher percentage of one-time fallers and, to a greater 
extent, multiple fallers, were more likely to have frequent contact with their general 
practitioners than were nonfallers. Fallers were more likely to be hospitalized than 
did nonfallers. 
6,2,2 Musculoskeletal compUdnts and history offracture and falls 
Table 6.2b shows the musculoskeletal complaints and conditions of 
participants in the past 18 months according to fall status. Joint pain was found more 
often in the multiple fallers (75%) than in one-time fallers (70%)or in nonfallers 
(58.5%). More fallers complained of joint pain restricting physical activities than 
nonfallers. 
Only 9 (1.7%) of the 518 subjects reported a fracture in the past 18 months. 
However fallers were more likely to sustain a hip fracture (3.5%) than nonfallers 
(1.2%)�Similarly it was more common for one-time fallers (23.8%) and multiple 
fallers (39.3%) to report a history of falls in the past 18 months compared to 
nonfallers (13.8%). Almost three times as many multiple fallers had a prior history of 
falls than did non fallers. A higher percentage of one-time fallers (29.8%), and to a 
larger extent, multiple fallers (46.4%) required assistive devise for ambulation. Of the 
walking aid needed, about 15% of multiple fallers used a quadripod while that used 
among nonfallers were only 5%. 
6.2.3 Self-reported health and activities ofdaily living score (ADL) 
The self-perceived health status was significantly different among the three 
categories of fallers (Table 6.2c). Multiple fallers were more likely to report not so 
good current health status (78.6%), worse health status compared with 18 months ago 
(46.6%) and overall dissatisfaction with health (25%) than one-time fallers and 
nonfallers. The respective percentage distributions were 57%, 20% and 18% among 
i s 
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the single fallers and 51%, 25% and 15% among the non-fallers. Li terms of 
functional health status, there was a gradual decrease in mean ADL score across the 
three groups from 19.7% in nonfallers to 18.9% in multiple fallers. The decline in 
functional status (difficulty in performing one or more ADL) was reported more often 
in one-time fallers and most often by multiple fallers. Almost twice as many multiple 
fallers had encountered difficulties in ADL than did nonfallers. 
6,2.4 Mental health status 
Multiple fallers were observed to have a lower mental status score (9.7) than 
one-time fallers (10.3) and nonfallers (10.4)，though the difference did not reach 
statistical level of significance. Yet, the depression score varied significantly among 
subjects belonging to different categories of falling. Multiple fallers had a higher 
mean depression score and were more likely to have a depression score greater than 8 
or to be classified as depressed (50%) than one-time fallers (39.8%) and nonfallers 
(29.8%) (Table 6.2c). 
6.3 Health behavior 
Concerning the health behavior, little difference was observed in smoking 
status nor was there any difference in the drinking behavior among the three 
categories of fallers. About 50% of nonfallers and one-time fallers had activities in 
the areas of walking and Chinese traditional forms of exercise at the 18 months 
follow-up interview. Multiple fallers were more likely to report the practice of other 
forms of exercise or no exercise than one-time fallers and nonfallers (Table 6.3). 
6.4 Bone mass and body measurements 
！ 
At 18 months follow-up, a subsample of 200 subjects were invited to come to 
the Prince of Wales Hospital for bone mineral density and anthropometric 
measurements. Table 6.4 shows that a higher percentage of one-time fallers, and to a 
greater extent, multiple fallers were shorter and leaner, had lower grip strength, took 
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longer time as well as more number of steps to complete the gait assessment on a 16 
feet walk than nonfallers. A lower bone mineral density at the site of the hip 
including the neck of femur, trochanter and the ward's area was found among both 
one-time fallers and multiple fallers although the differences were not statistically 
significant by the ANOVA test. 
Overall speaking it was observed that the multiple fallers were worse in terms 
of health status. They had more hospitalization experience, were less satisfied with 
life, were more depressed and were generally more frail. The difference between the 
nonfallers and one time fallers were not as significant as that between non-multiple 
(non-fallers and one-time) and multiple fallers. 
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Table 6.1 Demographic and Social Characteristics of Non-fallers and Fallers 
Non-fallers One-time fallers Repeated fallers p-value 
(N=405) (N=85) (N=28) 
Socio-demographic variables 
Mean age: Mean (sd) 80.17 (5.9) 80.31 (5.8) 81.64 (6.7) N.S. 
Age group N(%) N(%) N(%) 
70-74 52(12.8) 10(11.8) 4(14.3) N.S. 
75-79 177 (43.7) 35 (41.2) 10(35.7) 
80-84 101 (24.9) 26(30.6) 6(21.4) 
>85 75 (18.5) 14(16.5) 8 (28.6) 
Sex 
Male 235 (58.0) 40 (47.1) 13(46.4) N.S. 
Female 170(42.0) 45 (52.9) 15 (53.6) 
Education 
Some primary / above 156 (38.5) 39(45.9) 9 (32.1) N.S. 
No formal education / 249 (61.5) 46 (54.1) 19 (67.9) 
bok bok chai 
Occupation 
Professional, technical 62(15.3) 14(16.7) 1(3.6) N.S. 
or related workers, 
administrative, managerial 
or clerical 
Sales, services, equipment 289 (71.4) 58 (69.0) 22 (78.6) 
operators or drivers, heavy 
physical workers, farmers, 
miners, armed forces, light 
physical workers 
Housewife 54(13.3) 12(14.3) 5(17.9) 
Marital status 
Married 214 (52.8) 37 (44) 13 (46.4) N.S. 
Non married 191 (47.2) 47 (56) 15 (53,6) 
(to be cont'd next page) 
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Table 6.1 (Cont'd) 
I i 
i . i i:| •! 
Living arrangement 
1 ： 
|i Live with others 371 (91.6) 71 (84.5) 24(85.7) N.S. 
丨 丨 
Live alone 34(8.4) 13(15.5) 4(14.3) 
； • ： 
Satisfaction with life 
i 1 
Satisfaction with family life (care and concern) 
1 Very satisfied or fairly 251 (62.6) 50 (60.2) 14 (50.0) N.S. 
satisfied 
About the same 113 (28.2) 27 (32.5) 10 (35.7) 
Fairly unsatisfied or 37(9.2) 6(7.2) 4(14.3) 
very unsatisfied 
Satisfaction with finance (money) 
Very satisfied or fairly 157 (39.6) 20 (24.1) 9 (32.1) 0.03 
satisfied 
About the same 169 (42.7) 40 (48.2) 16(57.1) 
Fairly unsatisfied or 70 (17.7) 23 (27.7) 3 (10.7) 
very unsatisfied 
Satisfaction communication with friends 
Very satisfied or fairly 185 (46.7) 39 (47.0) 9(32.1) N.S. 
satisfied 
Aboutthe same 137(34.6) 30(36.1) 13 (46.4) 
Fairly unsatisfied or 74(18.7) 14(16.9) 6(21.4) 
very unsatisfied 
Overall satisfaction with present living 
Very satisfied or fairly 222 (56.1) 38 (45.8) 13 (46.4) N.S. 
satisfied 
About the same 137(34.6) 34(41) 10(35.7) 
Fairly unsatisfied or 37 (9.3) 11 (13.3) 5 (17.9) 
very unsatisfied 







Table 6.2(a) History of disease/conditions among the non-fallers and fallers 
i'| 
! • I 
1 Non-fallers One-time fallers Repeated fallers p-value 
：{ (N=405) (N=85) (N=28) 
i •！ 
l! N(%) N(%) N(%) 
Diseases 
Cerebovascular disease 
No 388 (95.8) 80(94.1) 25 (89.1) N.S. 
Yes 17 (4.2) 5 (5.9) 3 (10.7) 
Parkinson's disease 
1 
No 404 (99.8) - 28 (100) -
Yes 1 (0.2) 
Cardiac disease 
No 337 (83.2) 69 (81.2) 18 (64.3) 0.0419 
Yes 68(16.8) 16(18.8) 10(35.7) 
Hypertension 
No 279 (68.9) 49 (57.6) 18 (64.3) N.S. 
Yes 126 (31.1) 36 (42.4) 10 (35.7) 
Chronic bronchitis/emphysema 
No 369 (91.1) 82 (96.5) 26 (92.9) N.S. 
Yes 36(8.9) 3(3.5) 2(7.1) 
Asthma 
No 379 (93.6) 83 (97.6) 27(96.4) N.S. 
Yes 26 (6.4) 2(2.4) 1(3.6) 
Tuberculosis 
No 385 (95.1) 82(96.5) 28 (100) N.S. 
Yes 20(4.9) 3 (3.5) -
(to b e continued n e x t p a g e ) 
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Table 6.2 (a) (Cont'd) 
Peptic ulcer 
No 329 (81.2) 67 (78.8) 24 (85.7) N.S. 
Yes 76(18.8) 18(21.2) 4(14.3) 
Diabetes mellitus 
No 376 (92.8) 74 (87.1) 27 (96.4) N.S� 
Yes 29 (7.2) 11(12.9) 1(3.6) 
Arthritis 
No 265 (65.4) 43 (50.6) 11 (39.3) 0.0017 
Yes 140(34.6) 42(49.4) 17 (60.7) 
Old fracture 
No 361 (89.1) 70 (82.4) 20 (71.4) 0.0096 
Yes 44(10.9) 15 (17.6) 8 (28.6) 
Dementia 
No 404(99.8) 84(98.8) 28 (100) N.S. 
Yes 1 (0.2) 1 (1.2) -
Psychiatric disease other than dementia 
No 400 (98.8) 85 (100) 27 (96.4) N.S. 
Yes 5 (1.2) - 1 (3.6) 
Cancer 
No 398 (98.3) 83 (97.6) 28 (100) N.S. 
Yes 7(1.7) 2(2.4) -
(to be cont'd next page) 
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Table 6.2 (a) ( cont'd) 
Medical consultation / Hospitalization in past 18 months 
Visit to general practitioners 
0 85 (21) 11 (13.1) 2(7.1) 0.0012 
1-9 197 (48.8) 30 (35.7) 15 (53.6) 
10-19 91 (22.5) 36 (42.9) 6(21.4) 
>20 31 (7.7) 7 (8.3) 5 (17.9) 
Hospital admission 
0 328 (81) 58 (69) 19 (67.9) 0.0040 
1-2 71 (17.5) 22 (26.2) 6(21.4) 
3-4 6(1.5) 4(4.8) 3 (10.7) 
Days spent in all hospital admissions 
1-9 42(54.5) 9 (34.6) 4(44.4) N.S. 
10-19 21 (27.3) 10 (38.5) 3 (33.3) 
20 14(18.2) 7 (26.9) 2 (22.2) 
p-value from ANOVA test for comparison of mean valuesor from Chi-square test for categorical 
variables. 
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Table 6.2(b) Musculoskeletal complaints and conditions among the non-fallers and 
fallers 
Non-fallers One-time fallers Repeated fallers p-value 
(N=405) (N=85) (N=28) 
N(%) N(%) N(%) 
Musculoskeletal complaints 
in past 18 months 
Joint pain 
No 167 (41.2) 25 (29.8) 7(25) 0.0463 
Yes 238 (58.8) 59 (702) 21 (75) 
Joint pain restrict physical activities 
No 151 (63.4) 34 (57.6) 12(57.1) N.S. 
Yes 87 (36.6) 25 (42.4) 9 (42.9) 
Fracture 
No 400(98.8) 82 (97.6) 26 (92.9) 0.0613 
Yes 5(1.2) 2 (2.4) 2(7.1) 
Falls 
No 349(86.2) 64 (76.2) 17(60.7) 0.0004 
Yes 56(13.8) 20 (23.8) 11 (39.3) 
Injury during falls 
No 18 (32.1) 6(30) 5 (45.5) N.S. 
Yes 38 (67.9) 14 (70) 6 (54.5) 
Need a walking aid 
No 301 (74.3) 59 (70.2) 15 (53.6) 0.0517 
Yes 104 (25.7) 25 (29.8) 13 (46.4) 
p-value from ANOVA test for comparison of mean values or from Chi-square test for categorical 
variables. 
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Table 6.2(c) Self-perceived health and activities of daily living 
Non-fallers One-time fallers Repeated fallers p-value 
(N=405) (N=85) (N=28) 
N(%) N(%) N(%) 
Setf-perceived health status 
Very good and fairly good 198 (48.9) 36 (42.9) 6 (21.4) 0.0146 
Average, fairly bad and 207 (51.1) 48 (57.1) 22 (78.6) 
very bad 
Subjective health status compared to 18 months ago 
Better, about the same 305 (75.3) 67 (79.8) 15 (53.6) 0.019 
or cannot say 
Worse 100(24.7) 17 (20.2) 13(46.4) 
Satisfaction with health 
Very satisfied or 235 (59.3) 44,(53.0) 8 (28.6) 0.0301 
fairly satisfied 
About the same 101 (25.5) 24 (28.9) 13 (46.4) 
Fairly unsatisfied 60 (15.2) 15 (18.1) 7 (25.0) 
or very unsatisfied 
Activities of Daily Living 
Mean (SD) 19.7(0.8) 19.7(0.8) 18.9(2.0) 0.000 
Activities of daily living by grouping 
ADL=20 331 (81.7) 69 (82.1) 18 (64.3) 0.0723 
ADL <20 74(18.3) 15 (17.9) 10(35.7) 
Subjective ADL status compared to 18 months ago 
Better, about the same 324 (80) 60 (71.4) 17 (60.7) 0.020 
or cannot say 
Worse 81 (20) 24 (28.6) 11 (39.3) 
(to b e continued n e x t p a g e ) 
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Table 6.2 (c) (Cont'd) 
Mental health status 
Depression score 
Mean (SD) 5.5 (3.7) 6.5 (3.7) 7.8 (4.0) 0.002 
Depression grouping 
Depression score < 8 278 (70.2) 50 (60.2) 14 (50.0) 0.0271 
Depression score > 8 118 (29.8) 33 (39.8) 14 (50) 
Mental status score 
Mean (SD) 10.4(2.1) 10.3 (2.0) 9.7(8.8) N.S. 
Mental score grouping 
Normal 359 (89.5) 77 (91.7) 25 (89.3) N.S. 
Poor 42(10.5) 7 (8.3) 3 (10.7) 
p-value from ANOVA test for comparison of mean values or from Chi-square test for 
categorical variables. 
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Table 6.3 Health Behaviour 
； ! 
|1 
Non-fallers One-time fallers Repeated fallers p-value 
I (N=405) (N=85) (N=28) 
} N ( % ) ~ N(%) N(%) 
Smoking 
！ Non smoker 191 (47.2) 42 (50) 14 (50) N.S. 
1 Ex-smoker 133 (32.8) 27 (32.1) 8 (28.6) i| ;1 .] 
Current smoker 81 (20) 15 (17.9) 6 (21.4) 
i Drinking 
j 




I 1-2 per week 47(11.6) 7 (8.3) 2(7.1) 
:l > 3 per week 36(8.9) 6(7.1) 2(7.1) 
i 
• , ! 
Physical exercise 
Practice moming walk, 204 (50.4) 46 (54.8) 9(32.1) N.S. 
brisk walking, tai chi, 
hei kung and luk tung kuen 
|| Practice other exercise 64(15.8) 15 (17.9) 7(25) 
i j 
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Table 6.4 Bone mass and anthropocentric measurements among subsample 
population 
Non-fallers One-time fallers Repeated fallers p-value 
(N=405) (N=85) (N=28) 
Mean (SD) Mean (SD) Mean (SD) 
Height (cm) 154.4 (8.7) 153.7 (8.7) 152.0(10.0) N.S. 
Weight (kg) 56.3 (10.2) 55.4(11.0) 52.2(11.1) N.S. 
Body Mass Index (kg/m^) 23.4 (3.7) 23.4 (3.5) 22.3 (2.3) N.S. 
Grip strength (0.1 kg) 13.8 (7.1) 10.7 (5.6) 9.3 (7.5) 0.013 
No ofsteps required to 12.8 (3.5) 13.2 (4.2) 15.7 (6.4) 0.052 
complete 16 feet gait 
Time required to 9.7 (3.3) 10.5 (5.8) 12.1 (5.1) N.S. 
complete 16 feet gait 
(in sec.) 
Neck BMD (gm/cm^ 0.6347 (0.157) 0.6191 (0.111) 0.5650 (0.122) N.S. 
Trochanter BMD (gm/cm') 0.5938 (0.157) 0.5846 (0.125) 0.5371 (0.1370) N.S. 
Ward's BMD (gm/cmO 0.5407 (0.173) 0.5403 (0.1493) 0.4948 (0.191) N.S. 
Hip axial length (cm) 4.68 (0.30) 4.61 (0.26) 4.83 (0.34) N.S. 
p-value from ANOVA 
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CHAPTER 7 RISK FACTORS ASSOCIATED WITH FALLERS 
As the direction of risks were generally similar between men and women, age 
and sex adjusted relative risk of factors associated with being fallers are shown in 
Tables7.1-7.7. 
7.1 Risk factors for fallers (including single and multiple) 
7,1,1 Social demographic variables (Table 7.1) 
The demographic variables such as education, occupation, marital status were 
not shown to be associated with being a faller. Living alone had an increased risk of 
almost twofold (95% confidence interval 0.97-3.42) as compared with those living 
with others. Subjects who were not satisfied with financial status also had an 
increased risk of being a faller during the follow-up period. General overall 
dissatisfaction with life was also found to have a borderline increased association with 
being a faller. 
7./.2 History of Chronic diseases/conditions (Table 7,2) 
Among the history of disease, history of hypertension seems to increase the 
risk of being a faller by 50 percent although it was only of borderline significance. 
Arthritis and previous history of fracture were shown to increase the risk of being a 
faller by about twofold. Demented subjects had also an increased risk for falls, 
however probably the number of subjects was small, the confidence interval is wide 
and overlapping one. Subjects with complaints of other diseases was also shown to 
have an increased risk of being a faller. Subjects with more medical consultation and 
hospitalization experience in the past 18 months also had an increased risk of falling. 
7,1.3 Musculoskeletal conditions and previous history offalls (Table 7.3) 
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Subjects with joint pain and subjects with the experience of falls in the past 18 
months also had an increased risk of being a faller during the follow-up period. 
Subjects who needed a walking aid also had an increased risk of falling although the 
confidence interval overlapped one. 
7,lA Self-perceivedhealth andADL (Table 7.4) 
Subjects who had a poorer self perceived health and who were generally 
dissatisfied with their health also had an increased risk of being a faller. The 
deterioration of scores in ADL in the past 18 months also increased the risk of falling 
by 80%. 
7.1.5 Mental health status (Table 7,5) 
Regarding the mental health status, subjects who were depressed at the 18 
months follow-up had 60% increased risk of falling during the 9 months follow-up 
observational period following the assessment of depression. Per unit increase in the 
depression score increased the risk of falls by 8%. There was no significant 
association between mental score and the risk of falls. 
7.1.6 Health behavior (Table 7.6) 
Smoking and drinking did not increase the risk of falling in this population� 
Physical activity was also not observed to be associated with the risk of falling. 
7.1.7 Physicalandanthropometric measurements (Table 7J) 
Among the sub-sample of 200 subjects where physical and anthropometric 
measurements were available, subjects who were more frail in terms of poor grip 
strength and took longer time to complete the 16 feet walk also seemed to have an 
increased risk of falling. Per 0.1 kg increase in grip strength decreased the risk for 
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being a faller by about 9% but the association is of borderline statistical level of 
significance. 
7.2 Multiple fallers 
Tables 7.1 to 7.7 also show the relative risks and 95% confidence intervals for 
risk factors associated with multiple fallers (defined as equal or more than 2 falls 
during the observation period) compared with non-multiple fallers (non-faller and 
single faller combined). As the number of multiple fallers were small, the 95% 
confidence intervals were quite wide for some of the variables. The direction of 
association are generally similar to that for all fallers combined as discussed in section 
7.1 and the association was stronger for some variables. 
The social demographic variables were not observed to have a significant 
association with the risk of becoming multiple fallers. Among the chronic diseases, as 
different from all fallers, cardiac disease was associated with almost close to threefold 
increase in the risk of being a multiple faller. Arthritis and old fracture increased the 
risk by more than 3.5 folds. Large number of medical consultations and frequent 
hospital admissions in the past 18 months were also associated with the risk of being a 
multiple faller. The history of fracture, falls and the use of walking aid in the past 18 
months also had a borderline statistical significant association with the risk of being a 
multiple faller. 
Multiple fallers also tended to have poor self-perceived health, worse 
subjective health status as compared to 18 months ago, not so satisfied with health and 
poor ADL scores. The association with the self-perceived health and ADL variables 
also seemed to be stronger than that for all fallers combined. Depression at the start of 
the study was observed to be associated with an increased risk of being a multiple 
faller. Licreased grip strength seemed to be protective against becoming a multiple 
faller. The longer time required to complete the 16 feet walk was also associated with 
an increase in the risk of being a multiple faller. 
101 
In general, frail, depressed elderly, elderly who perceived their health to be 
poor, and elderly with more medical consultations and hospitalization experiences in 
the previous 18 months tended to have an increased risk of being a multiple faller. 
7.3 Risk factors for single and multiple fallers (vs. nonfallers) 
Table 7.8 shows the risks associated with fallers with one fall (vs. nonfallers), 
excluding fallers with two or more falls; as well as fallers with two or more falls (vs. 
nonfallers), excluding fallers with one fall. Again, as the numbers in the single faller 
and multiple faller categories were relatively less, the confidence intervals tended to 
be wide. General dissatisfaction with life, arthritis, history of fracture, history of falls, 
increased number of medical consultation and hospital admission, declined ability in 
activity of daily living, poor self-perceived health and depression were associated with 
the risk of being single or multiple fallers when compared with the nonfallers. 
7.4 Comparison of risk factors associated with major injurious falls 
vs. those with non-major injurious falls 
As the number of injurious falls among the fallers were small, the confidence 
interval of the relative risks were quite wide. Table 7.9 show the associations of the 
various variables with having major injurious falls. Among the social variables, 
general dissatisfaction with present living was of borderline statistical significant 
association with having major injurious falls. Subjects with old fracture had more 
than threefold increase in the risk of having major injury during a fall. Subjects with 
poor self-perceived health had close to 3.5 fold increase in the risk of major injury 
although the association is of borderline level of statistical significance. Depressed 
subjects had almost three fold increase in having a major injury during falls. Per unit 
increase in the depression score was observed to increase the risk of having injurious 
falls by about 18%. 
i j 
I |i 
I 7.5 Independent predictors of fallers 
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7.5.1 Predictors of fallers 
Table 7.10(a) shows the multivariate model including all predictors associated 
with the risk of falling after age and sex adjustment. Living alone, hospitalization 
experience, a history of falls, arthritis and old fractures were independent predictors 
of fallers with one or more falls. The adjusted relative risk for the five independent 
predictors range from 1.9-4.27 with 95% confidence interval not overlapping one. An 
alternative method of analysis based on pooled logistic regression (0'Loughlin et al. 
1993; Tinetti et al. 1994) taking into account the interdependence between multiple 
falls within the same subject is used. The results of the analysis are found in 
Appendix 2. 
7.5.2 Predictors for multiple fallers 
Table 7.10(b) shows that five variables were identified as independent 
predictors of fallers with two or more falls. Four out of these five variables, including 
hospitalization experience, a history of falls, arthritis and old fracture were identified 
as independent predictors of fallers with one or more falls. These predictors had 
stronger association with the risk of being multiple fallers than with fallers with one or 
more falls. The exclusion of fall history in the model did not alter the relative risks of 
other predictors. Jn addition, the need of assistive device was identified as an 
independent predictor of multiple fallers (RR=2.32, 95% confidence interval 0.96-
5.63). 
7.5.3 Predictors ofsingle fallers (vs. nonfallers) 
To determine whether occasional falls were less predictable and might have 
different risk factors than multiple falls (Nevitt et aL 1989) we repeated the 
multivariate analysis for fallers with one fall (vs. non fallers), excluding fallers with 
two or more falls. Table 7.10(c) shows that 4 variables were identified as independent 
predictors of fallers with one fall. Of these four factors, medical consultation had the 
largest relative risk (RR=2.38), followed by satisfaction with money (RR=2.18), a 
103 
I 
history of arthritis (RR=1.67) and being a female (RR=1.55). History of falls was not 
retained in the final multivariate analysis model. The inclusion or exclusion of a 
history of falls in the model had no impact on our finding and did not alter the relative 
risks for all variables. 
7.5.4 Predictors ofmultiple fallers (vs. nonfallers) 
The independent predictors of multiple fallers with two or more falls versus 
the nonfallers after excluding the single fallers are shown in Table 7.10(d). Cardiac 
disease, arthritis, old fracture, history of falls, poor self-reported health status was of 
borderline statistical significance. More frequent hospital admission and the use of 
walking aid (of borderline significance) were included if history of falls was excluded 
from the multivariate analysis. 
7.5.5 Predictors offallers with major injury 
A history of old fracture was identified as an independent predictor for fallers 
with major injuries [Table 7.10(e)]. A history of old fracture is perhaps a marker for 
weak bone and poor musculature and these subjects could be more prone to injuries. 
7.6 The additive effects of independent risk factors 
Li the present study, the risk of falling increases as the number of risk factor 
increases (Table 7.11). Of those who had no independent risk factors, the proportion 
of falling one or more time was 10.7% while those with three or more independent 
risk factors, the proportion of falling one or more times was 41.7%. Similarly of those 
who had no independent risk factors, the proportion of falling two or more times was 
10.8% while among those with three or more independent risk factors, the proportion 
of falling two or more time was 54.2%. 
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Table 7.1 Logistic regression analysis on social demographic risk factors associated with 
fallers controlling for age and sex 
Fallers vs. Non fallers Multiple fallers vs. non-multiple fallers 
RR (95 % C.I.) RR (95 % C.I.) 
Major source of income 
Salary/investment/savings 1.0 1.0 
Support by family 1.16 (0.63-2.13) 1.04 (0.34-3.13) 
OAA/NDA/HDA 1.31 (0.69-2.47) 0.96 (0.30-3.07) 
Amount per month 
> $2,000 1.0 1.0 
$1,000 - $1,999 0.97 (0.55-1.71) 0.61 (0.23-1.63) 
< $1,000 0.80 (0.45-1.44) 0.50 (0.18-1.40) 
Education 
Some primary / above 1.0 1.0 
No formal education / 0.65 (0.41-1.04) 1.17 (0.49-2.82) 
bok bok chai 
Occupation 
Professional, technical 1.0 1.0 
or related workers, 
administrative, managerial 
or clerical 
Sales, services, equipment 0.90 (0.47-1.74) 4.38 (0.57-33.79) 
operators or drivers, heavy 
physical workers, farmers, 
i miners, armed forces, light 
] physical workers 
Housewife 0.77 (0.31-1.92) 4.91 (0.48-49.76) 
Marital status 
Married 1.0 1.0 
Non married 1.10 (0.67-1.81) 0.86 (0.35-2.15) 
(to b e continued n e x t p a g e ) 
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Table 7.1 (Cont'd) 
Living arrangement 
Live with others 1.0 1.0 
Live alone 1.82 (0.97 -3.42) 1.46 (0.48-4.44) 
Satisfaction with life 
Satisfaction with family life (care and concern) 
Very satisfied or fairly 1.0 1.0 
satisfied 
About the same 1.26 (0.79-2.00) 1.47 (0.63-3.40) 
Fairly unsatisfied or 0.99 (0.46-2.10) 1.89 (0.59-6.05) 
very unsatisfied 
1 
Satisfaction with finance (money) 
i 
Very satisfied or fairly 1.0 1.0 
satisfied 
About the same 1.75 (1.06-2.89) 1.48 (0.63-3.44) 




Satisfaction with friends communication 
Very satisfied or fairly 1.0 1.0 
satisfied 
About the same 1.20 (0.75-1.93) 1.87 (0.78-4.51) 
Fairly unsatisfied or 0.96 (0.53-1.74) 1.48 (0.50-4.38) 
very unsatisfied 
Overall satisfaction with present living 
Very satisfied or fairly 1.0 1.0 
satisfied 
About the same 1.34 (0.84-2.12) 1.08 (0.46-2.54) 
j Fairly unsatisfied or 1.85 (0.95-3.61) 1.99 (0.67-5.86) 
I very unsatisfied 





Table 7.2 Logistic regression analysis on health factors associated with fallers controlling 
for age and sex 
Fallers vs. Non fallers Multiple fallers vs. non-multiple fallers 
RR (95 % C.I.) RR (95 % C.I.) 
Diseases (yes vs no) 
Cerebovascular disease 1.77 (0.74-4.23) 2.64 (0.74-9.49) 
Cardiac disease 0.47 (0.88-2.45) 2.72(1.21-6.14) 
Hypertension 1.47 (0.95-2.27) 1.11 (0.50-2.49) 
Chronic bronchitis/emphysema 0.54 (0.21-1.43) 1.04 (0.23-4.65) 
Asthma 0.43 (0.13-1.46) 0.65 (0.08-5.00) 
Tuberculosis 0.65 (0.19-2.28) -
Peptic ulcer 1.09 (0.64-1.86) 0.76 (0.25-2.25) 
Diabetes mellitus 1.50 (0.73-3.06) 0.42 (0.05-3.17) 
Arthritis 2.01 (1.31-3.07) 2.56 (1.17-5.62) 
Old fracture 1.97 (1.13-3.46) 2.78 (1.16-6.67) 
I Dementia 3.70 (0.23-60.57) -
！ 
Psychiatric disease 
other than dementia 0.63 (0.07-5.46) 3.57 (0.39-32.43) 
Cancer 1.23 (0.25-6.05) -
•: i 
Medical consultation Aiospitalization in past 18 months 
i 
Visit to general practitioners 
0 1.0 1.0 
[ 1-9 1.53 (0.78-2.99) 3.38 (0.75-15.16) 
I i 10-19 3.01 (1.51-6.01) 2.29 (0.45-11.61) p 
I 
I ^ 20 2.30 (0.94-5.62) 5.77 (1.06-31.25) 
I 
I (to be cont'd next page) 
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Table 7.2 (Cont'd) 
Hospital admission 
0 1.0 1.0 
1-2 1.63 (0.98-2.70) 1.22 (0.47-3.17) 
3-4 5.29 (1.70-16.45) 5.89 (1.46-23.85) 
Days spent in all hospital admission 
1-9 1.0 1.0 
10-19 2.06 (0.78-5.41) 0.78 (0.14-4.40) 
> 20 1.88 (0.65-5.44) 0.78 (0.12-5.22) 
Note: - indicates the number with the condition is too small or not present among the multiple fallers for 
estimation of RR 
1 i 
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Table 7.3 Logistic regression analysis factors of musculoskeletal complaints 
associated with fallers controlling for age and sex 
Fallers vs. Non fallers Multiple fallers vs. non-multiple fallers 
RR (95 % C.I.) RR (95 % C.I.) 
Presence of condition (yes vs no) 
Joint pain 1.62 (1.02-2.57) 1.77 (0.73-4.32) 
Joint pain restricting 
physical activities 1.20 (0.71-2.03) 1.26 (0.51-3.13) 
Fracture 2.40 (0.62-9.27) 4.88 (0.91-26.18) 
Falls in the past 18 months 2.23 (1.35-3.71) 3.28 (1.48-7.35) 
Injury during falls 0.77 (0.30-2.00) 0.53 (0.14-1.94) 
Need a walking aid 1.40 (0.87-2.28) 2.16 (0.94-4.95) 
I 
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Table 7.4 Logistic regression analysis on setf-perceived health and ADL 
associated with fallers controlling for age and sex 
Fallers vs. Non fallers Multiple fallers vs. non-multiple faIIers 
RR (95 % C.L) RR (95 % C.I.) 
Self-reported health status 
Very good and fairly good 1.0 1.0 
Average, fairly bad and 1.53 (0.99-2.36) 3.18 (1.26-8.01) 
very bad 
Subjective health status compared to 18 months ago 
Better, about the same 1.0 1.0 
or cannot say 
Worse 1.07 (0.66-1.74) 2.58 (1.18-5.64) 
Satisfaction with health 
Very satisfied or 1.0 1.0 
fairly satisfied 
About the same 1.57 (0.97-2.56) 3.42 (1.37-8.50) 
Fairly unsatisfied 1.54 (0.86-2.75) 2.95 (1,03-8.50) 
or very unsatisfied 
Activities of Daily Living 
ADL score (per unit increase) 0.84 (0.69-1.03) 0.64 (0.50-0.82) 
Activities of daily living by grouping 
i ADL = 20 1.0 1.0 
ADL < 20 1.20 (0.70-2.03) 2.23 (0.96-5.16) 
Subjective ADL status compared to 18 months ago 
？ Better, about the same 1.0 1.0 




I Worse 1.81 (1.12-2.91) 2.23 (1.00-4.97) 
,' 
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Table 7.5 Logistic regression analysis on mental health status associated 
with fallers controlling for age and sex 
Fallers vs. Non fallers Multiple fallers vs. non-multiple fallers 
RR (95 % C.I.) RR (95 % C.I.) 
Depression score 1.08 (1.02-1.14) 1.14 (1.03-1.26) 
(per unit increase) 
Depression grouping 
Depression score < 8 1.0 1.0 
Depression score > 8 1.61 (1.03-2.50) 1.99 (0.91-4.33) 
Mental score (per unit increase) 1.01 (0.89-1.14) 0.91 (0.76-1.08) 
Mental score grouping 
Normal 1.0 1.0 




Table 7.6 Logistic regression analysis on health behaviour associated with fallers 
controlling for age and sex 
Fallers vs. Non fallers Multiple fallers vs. non-multiple fallers 
RR (95 % C.L) RR (95 % C.I.) 
Smoking 
Non smoker 1.0 1.0 
Ex-smoker 1.17 (0.69-2.00) 1.07 (0.40-2.84) 
Current smoker 1.16(0.63-2.13) 1.40 (0.48-4.08) 
Drinking 
Non drinker 1.0 1.0 
1-2 per week 0.73 (0.34-1.55) 0.66 (0.15-2.93) 
> 3 per week 0.90 (0.40-2.05) 0.90 (0.20-4.14) 
Physical exercise 
Practice moming walk, 1.0 1.0 
brisk walking, tai chi, 
hei kung and luk tung kuen 
Practice other exercise 1.25 (0.71-2.22) 2.39 (0.86-6.65) 
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Table 7.7 Logistic regression analysis on physical and anthropocentric measurements 
associated with fallers controlling for age and sex (on subsample N=200) 
Fallers vs. Non fallers Multiple fallers vs. non-multiple fallers 
RR (95 % C.I.) RR (95 % C.I.) 
Height (cm) 1,0 (0.94-1.06) 0.96 (0.87-1.06) 
Weight (kg) 1.0 (0.96-1.03) 0.97 (0.91-1.04) 
Body Mass Index 
0-20 1.0 1.0 
20-25 1.73 (0.70-4.30) 2.07 (0.41-10.34) 
>25 1.70 (0.39-2.98) 0.39 (0.03-4.68) 
Grip strength (0.1 kg) 0.91 (0.84-0.98) 0.88 (0.76-1.03) 
No. ofsteps required to 1.03 (0.95-1.13) 1.10 (0.97-1.26) 
complete 16 feet gait 
Time required to 1.05 (0.97-1.14) 1.06 (0.94-1.19) 












i . f: 
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Table 7.8 Age and sex adjusted logistic regression analysis on the risk of single 
or multiple fallers 
Fallers vs. nonfallers Multiple fallers vs. nonfallers 
RR (95 % C.I.) RR (95 % C.L) 
SOCLVL DEMOGRAPHIC FACTORS 
Major source of Income 
Salary/investment/savings 1.0 1.0 
Support by family 1.20 (0.60-2.39) 1.05 (0.34-3.20) 
OAAmDAMDA 1.44 (0.70-2.95) 1.00 (0.31-3.24) 
Amount per month 
> $2,000 1.0 1.0 
$1,000 - $1,999 1.14 (0.60-2.18) 0.61 (0.23-1.65) 
< $1,000 0.96 (0.49-1.87) 0.49 (0.17-1.39) 
Education 
Some primary / above 1.0 1.0 
No formal education / 0.56 (0.33-0.95) 1.05(0.44-2.55) 
bok bok chai 
Occupation 
\ Professional，technical 1.0 1.0 
I or related workers, 
I administrative, managerial 
i or clerical 
Sales, services, equipment 0.67 (0.33-1.35) 4.12 (0.53-31.91) 
operators or drivers, heavy 
physical workers, farmers, 
miners, armed forces, light 
physical workers 
Housewife 0.53 (0.19-1.44) 4.32 (0.42-44.07) 
Marital status 
I Married 1.0 1.0 
！ 
I Non married 1.18 (0.68-2.06) 0.88 (0.35-2.22) 
I [;. 




Table 7.8 (Cont'd) 
I Living arrangement 
Live with others 1.0 1.0 
Live alone 1.90 (0.95-3.80) 1.64 (0.53-5.06) 
Satisfaction with family life (care and concern) 
Very satisfied or fairly 1.0 1.0 
satisfied 
About the same 1.19 (0.71-2.01) 1.50 (0.64-3.51) 
Fairly unsatisfied or 0.76 (0.30-1.92) 1.81 (0.56-5.87) 
very unsatisfied 
Satisfaction with finance (money) 
Very satisfied or fairly 1.0 1.0 
satisfied 
About the same 1.83 (1.02-3.26) 1.64 (0.70-3.84) 
Fairly unsatisfied or 2.56 (1.32-4.98) 0.73 (0.19-2.78) 
very unsatisfied 
Satisfaction with communication with friends 
Very satisfied or fairly 1.0 1.0 
satisfied 
About the same 1.05 (0.62-1.78) 1.88 (0.78-4.56) 
Fairly unsatisfied or 0.85 (0.43-1.67) 1.43 (0.48-4.27) 
very unsatisfied 
Overall satisfaction with present living 
Very satisfied or fairly 1.0 1.0 
satisfied 
About the same 1.41 (0.84-2.36) 1.16 (0.50-2.74) 
Fairly unsatisfied or 1.76 (0.82-3.78) 2.17 (0.72-6.51) 
HEALTH STATUS 
Diseases (yes vs. no) 
Cerebovascular disease 1.42 (0.51-3.98) 2.87 (0.77-10.55) 
(to be continued next page) 
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Table 7.8 (Cont'd) 
Cardiac disease 1.14(0.62-2.09) 2.76 (1.21-6.29) 
Hypertension 1.57 (0.97-2.55) 1.20 (0.53-2.70) 
Chronic bronchitis/ 0.42 (0.13-1.41) 0.92 (0.21-4.16) 
emphysema 
Asthma 0.38 (0.09-1.64) 0.57 (0.07-4.44) 
Tuberculosis 0.86 (0.24-3.04) -
Peptic ulcer 1.20 (0.67-2.15) 0.80 (0.27-2.41) 
Diabetes Mellitus 1.86 (0.88-3.91) 0.49 (0.06-3.73) 
Arthritis 1.80(1.12-2.89) 2.85 (1.29-6.26) 
Old fracture 1.65 (0.87-3.15) 3.09(1.27-7.50) 
Cancer 1.62 (0.33-8.06) 0.13 (0.00-8.04E+09) 
MEDICAL CONSULTATION /HOSPITALIZATION ESf PAST 18 MONTHS 
Visit to general practitioners 
0 1.0 1.0 
1-9 1.19 (0.57-2.49) 3.43 (0.76-15.42) 
10-19 3.04(1.45-6.37) 2.77 (0.54-14.47) 
j > 20 1.61 (0.57-4.54) 6.27 (1,14-34.34) 
Hospital admission 
0 1.0 1.0 
1-2 1.72 (0.99-3.01) 1.36 (0.52-3.55) 
3-4 4.64(1.23-17.50) 8.09(1.84-35.48) 
Days spent in all hospital admission 
1-9 1.0 1.0 
10-19 2.61 (0.87-7.85) 1.17 (0.21-6.54) 
>20 2.32 (0.72-7.54) 0.83 (0.11-6.01) 
(to b e c o n t i n u e d n e x t p a g e ) 
116 
TABLE 7.8 ( C o n t ' d ) 
MUSCULOSKELETAL CONDITIONS 
J o i n t p a i n 1.53 (0.91-2.57) 1.90 (0.78-4.64) 
J o i n t p a i n r e s t r i c t i ng physica l 1.19 (0.66-2.14) 1.24 (0.50-3.10) 
act ivi t ies 
F r a c t u r e 1.55 (0.29-8.31) 5.51 (0.96-31.66) 
H i s to ry o f f a l l s 1.83 (1.02-3.27) 3.70 (1.63-8.40) 
Fal ls f r e q u e n c y 1.12(0.37-3.36) 0.21 (0.24-1.76) 
I I n j u r y d u r i n g fa l ls 0.96 (0.30-3.03) 0.52 (0.13-2.02) 
！ 
Need a wa lk ing a id 1.18 (0.68-2.05) 2.24 (0.97-5.18) 
SELF-REPORTED HEALTH 
Se l f - r epor t ed h e a l t h s t a tus 
Very good and fairly good 1.0 1.0 
Average, fairly bad and 1.23 (0.76-1.99) 3.25 (1.28-8.25) 
very bad 
Subjec t ive h e a l t h s t a tus c o m p a r e d to 18 m o n t h s ago 
Better, about the same 1.0 1.0 
or cannot say 
Worse 0.76 (0.42-1.36) 2.46(1.12-5.44) 
Sat is fac t ion wi th hea l th 
Very satisfied or 1.0 1.0 
fairly satisfied 
About the same 1.22 (0.70-2.12) 3.55 (1.42-8.88) 
Fairly unsatisfied 1.26 (0.65-2.44) 3.04 (1.04-8.84) 
or very unsatisfied 
ACTwrrms OF DAiLY Lrvmc 
A D L m e a n score 1.03 (0.76-1.39) 0.65 (0.50-0.83) 
(per un i t increase) 
i , 
(to be continued next page) 
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T a b l e 7.8 ( C o n ' t d ) 
Activi t ies of dai ly l iving by g r o u p i n g 
A D L = 20 1.0 1.0 
A D L < 20 0.92 (0.49-1.73) 2.23 (0.96-5.17) 
Sub jec t ive A D L s t a tu s c o m p a r e d to 18 m o n t h s ago 
Better, about the same 1.0 1.0 
or cannot say 
Worse 1.63 (0.95-2.80) 2.45 (1.09-5.53) 
M e n t a l hea l t h s t a tus 
Depress ion m e a n score 1.06 (0.99-1,13) 1.15 (1.04-1.27) 
(Per u n i t inc rease) 
Depress ion g r o u p i n g 
Depression score < 8 1.0 1.0 
Depression score > 8 i.47 (0.89-2.41) 2.io (0.96-4.02) 
M e n t a l score m e a n 1.05 (0.92-1.20) 0.92(0.77-1.10) 
(per un i t increase) 
M e n t a l score g r o u p i n g 
Normal 1.0 1.0 
Poor 0.64 (0.27-1.52) 0.76 (0,21-4.05) 
HEALTH BEHAVIOR 
Smoking 
Non smoker 1.0 1.0 
Ex-smoker 1.19(0.66-2.15) 1.11 (0.41-2.99) 
Current smoker 1.07 (0.54-2.15) 1.39 (0.48-4.05) 
Dr ink ing 
Non drinker 1.0 1.0 
1-2 per week 0.76 (0.32-2.27) 0.62 (0.14-2.74) 
> 3 per week 0.90 (0.36-2.27) 0.88 (0.19-4.02) 
(to be continued next page) 
； 118 
i 
T a b l e 7.8 ( C o n t ' d ) 
Phys ica l exerc ise 
Practice moming walk, 1.0 1.0 
brisk walking, tai chi, 
hei kung and luk tung kuen 
Practice other exercise 1.03 (0.54-1.97) 2.47 (0.88-6.92) 
No exercise 0.73 (0.42-1.27) 1.81 (0.73-4.48) 
-indidcates number of subjects with the condition is too small or not present among 




Table 7.9 Age and sex adjusted logistic regression analysis on the risk of fallers with 
major injuries 
O R (95% C.I.) 








Support by family 0.68 (0.17-2.72) 
OAA/NDA/HDA 0.81 (0.20-3.28) 
A m o u n t p e r m o n t h 
> $2,000 1.0 
$1,000- $1,999 2.02 (0.48-8.61) 
<$1,000 1.62 (0.35-7.45) 
E d u c a t i o n 
Some primary / above 1.0 
No formal education / 1.19(0.38-0.71) 
bok bok chai 
O c c u p a t i o n 
Professional, technical 1.0 
or related workers, 
administrative, managerial 
or clerical 
Sales, services, equipment 0.57 (0.13-2.47) 
operators or drivers, heavy 
physical workers, farmers, 
miners, armed forces, light 
physical workers 
M a r i t a l s t a tus 
Married 1.0 
Non married 2.33 (0.68-7.98) 
i 
I： (to be continued next page) 
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T a b l e 7.9 ( C o n t ' d ) 
Sa t i s f ac t ion wi th f ami ly life (care a n d conce rn ) 
Very satisfied or fairly 1.0 
satisfied 
About the same 2.10 (0.74-5.98) 
Sat i s fac t ion wi th Hnance (money) 
Very satisfied or fairly 1.0 
satisfied 
About the same 1.85 (0.45-7.56) 
Fairly unsatisfied or 2.76 (0.60-12.65) 
very unsatisfied 
Sat i s fac t ion wi th f r i e n d s communica t ion 
Very satisfied or fairly 1.0 
satisfied 
About the same 3.26 (0.93-11.46) 
Fairly unsatisfied or 3.26 (0.70-15.18) 
very unsatisfied 
Overall sa t i s fac t ion wi th p re sen t living 
Very satisfied or fairly 1.0 
satisfied 
About the same 1.56 (0.47-5.14) 
Fairly unsatisfied or 3.84 (0.95-15.54) 
very unsatisfied 
HEALTH STATUS 
Diseases (yes vs. no) 
Cerebovascu la r disease 0.65 (0.07-5.79) 
C a r d i a c disease 1.34 (0.42-4.26) 
Hype r t ens ion 0.37 (0.11-1.22) 
C h r o n i c b ronchi t i s / 1.41 (0.13-15.04) 
. e m p h y s e m a 
A s t h m a 11.08 (0.91-134.76) 
(to be continued next page) 
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T a b l e 7.9 ( C o n t ' d ) 
T u b e r c u l o s i s 1.71 (0.13-21.92) 
P e p t i c u l c e r 1.28 (0.37-4.42) 
Diabe tes mel l i tus 2.06 (0.48-8.86) 
A r t h r i t i s 0.73 (0.26-2.05) 
O ld f r a c t u r e 3.53 (1.14-10.90) 
Cancer 4.43 (0.25-78.61) 
Medica l consu l ta t ion / Hospi ta l iza t ion in pas t 18 m o n t h s 
Hosp i t a l admiss ion 
0 1.0 
1-2 1.03 (0.30-3.58) 
3-4 2.56 (0.42-15.68) 
Musculoske le ta l compla in t s in pas t 18 m o n t h s 
P re sence of condi t ion (yes vs. no) 
Joint pain 2.76 (0.71-10.68) 
J o i n t p a i n r e t r i c t physical activities 0.27 (0.7-1.10) 
Fracture 0.02 (0.00-8.10E+22) 
Falls in the past 18 months 1.01 (0.32-3.17) 
Injury during falls 3.01 (0.25-36.29) 
Need a walking aid 0.86 (0.27-2.76) 
Sel f - repor ted hea l th s ta tus 
Very good and fairly good 1.0 
Average, fairly bad and 3.46 (0.93-12.86) 
very bad 
Subjec t ive hea l th s ta tus compared to 18 mon ths ago 
Better, about the same 1.0 
or cannot say 
i 
i Worse 0.34 (0.07-1.62) 
t (to be continued next page) 
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T a b l e 7.9 ( C o n t ' d ) 
Sa t i s f ac t ion wi th h e a l t h 
Very satisfied or 1.0 
fairly satisfied 
About the same 0.69 (0.21-2.26) 
Fairly unsatisfied 0.80 (0.19-3.34) 
or very unsatisfied 
Activi t ies of Dai ly Living 
A D L score (pe r u n i t increase) 1.31 (0.66-2.62) 
Activi t ies of dai ly l iving by g roup ing 
ADL = 20 1.0 
ADL < 20 0.46 (0.10-2.25) 
Subjec t ive A D L s ta tus c o m p a r e d to 18 m o n t h s ago 
Better, about the same 1.0 
or cannot say 
Worse 0.64 (0.19-2.14) 
M e n t a l hea l t h s t a tus 
Depress ion score (pe r un i t increase) 1.18 (1.01-1.38) 
Depress ion g r o u p i n g 
i Depression score < 8 1.0 
Depression score > 8 2.86 (0.97-8.43) 
i M e n t a l score (per un i t increase) 0.92 (0.72-1.17) 
M e n t a l score g roup ing 
j Normal 1.0 
Poor 0.74 (0.08-6.51) 
I 
i 
• i 1 
(to be continued next page) 
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T a b l e 7.9 ( C o n t ' d ) 
H e a l t h b e h a v i o r 
S m o k i n g 
Non smoker 1.0 
Ex-smoker 0.50 (0.13-1.99) 
Current smoker 1.09 (0.27-4.40) 
D r i n k i n g 
Non drinker 1.0 
1-2 per week 0.52 (0.06-4.70) 
> 3 per week 1.45 (0.24-8.95) 
Physica l exercise 
Practice moming walk, 1.0 
brisk walking, tai chi, 
hei kung and luk tung kuen 
Practice other exercise 0.81 (0.20-3.35) 






Table7.10 (a) Multivariate logistic regression analysis on the risk of fallers 
(vs nonfallers) 
Inclusion of history of falls Exclusion of history of falls 
R R (95% C.I.) RR (95% C.I.) 
Sex 
Male 1.0 1.0 
Female 1.36 (0.87-2.13) 1.45 (0.93-2.26) 
Age g roup 
70-79 1.0 1.0 
80+ 1.04 (0.66-1.63) 1.07 (0.69-1.68) 
Living a r r angemen t 
Live with others 1.0 1.0 
Live alone 2.05 (1.05-3.99) 2.06(1.06-3.99) 
Arthr i t is (yes vs no) 1.97 (1.27-3.07) 2.00 (1.29-3.09) 
Old f r ac tu re (yes vs no) 1.98 (1.10-3.56) 2.01 (L12-3.61) 
Hospital admission 
0 1.0 1.0 
1-2 1.46 (0.85-2.48) 1.57 (0.93-2.66) 
3-4 4.27(1.22-14.93) 4.71 (1.40-15.79) 
History of falls(yes vs no) 1.92 (1.12-3.29) excluded f rom analysis 
I 
I '25 
Table 7.10 (b) Multivariate logistic regression analysis on the risk of multiple fallers 
(vs. non-multiple fallers) 
Inclusion of history of falls Exclusion of history of falls 
R R (95 % C.I.) R R (95 % C.I.) 
Sex 
Male 1.0 1.0 
Female 1.08 (0.47-2.46) 1.20 (0.54-2.69) 
Age group 
70-79 1.0 1.0 
80+ 1.15 (0.51-2.58) 1.00 (0.43-2.29) 
i 
Cardiac disease(yes vs no) 2.70 (1.13-6.44) 3.14 (1.29-7.65) 
Arthritis (yes vs no) 2.29 (1.01-5.16) 2.20 (0.98-4.96) 
Old fracture (yes vs no) 2.99 (1.19-7.52) 2.88 (1.16-7.15) 
Hospital admission 
0 1.0 1.0 
1-2 0.74 (0.27-2.07) 0.70 (0.25-2.01) 
3-4 5.56(1.26-24.52) 5.64(1.30-24.40) 
History of falls (yes vs no) 3.01 (1.27-7.12) excluded from analysis 
The use of walking aid - 2.32 (0.96-5.63) 
(yes vs no) 
~ indicates not significant in the multivariate model 
i 
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Table 7.10 (c) Multivariate logistic regression analysis on the risk of single fallers 
(vs. non fallers excluding fallers with two or more falls) 
Inc lus ion of h i s tory of fal ls Exclus ion of h i s to ry of fa l ls 
R R (95 % C.I.) R R (95 % C.I.) 
iX 
Sex 
Male 1.0 1.0 
Female 1.55 (0.95-2.54) 1.55 (0.95-2.54) 
Age g r o u p 
70-79 1.0 1.0 
80+ 1.09 (0.66-1.78) 1.09 (0.66-1.78) 
Sat i s fac t ion wi th m o n e y 
^ 
Very satisfied or fairly 1.0 1.0 
satisfied 
About the same 1.66 (0.92-3.01) 1.66 (0.92-3.01) 
Fairly unsatisfied or 2.19 (1.10-4.34) 2.19 (1.10-4.34) 
very unsatisfied 
Ar th r i t i s 
No 1.0 1.0 
Yes 1.67 (1.01-2.78) 1.67 (1.01-2.78) 
Medica l consul ta t ion 
0 1.0 1.0 
1-9 0.96 (0.45-2.06) 0.96 (0.45-2.06) 
10-19 2.38 (1.10-5.13) 2.38 (1.10-5.13) 
> 20 1.09 (0.37-3.21) 1.09 (0.37-3.21) 
i ^^~^ ~^~^~^""~"^~^"«^^^ ~^«^"""—~—"^^^^^^^^^ "^««~~—~»—^~^—^ ~^>»^ «^««—^^^«^ «^_««««^«—^_^ _^_«««^^^ »^—^^^_^^^_^ >^«^^^^^^^^^_^  
\ History of falls not significant in the multivariate model 
127 
Table 7.10 (d)Multivariate logistic regression analysis on the risk of fallers with two or 
more falls (vs. nonfallers excluding single fallers) 
Inclusion of history of falls Exclusion of history of falls 
R R (95 % C.I.) R R (95 % C.I.) 
Sex 
Male 1.0 1.0 
Female 1.18 (0.52-2.68) 1.27 (0.56-2.86) 
Age group 
70-79 1.0 1.0 
80+ 1,10 (0.48-2.48) 0.99 (0.42-2.33) 
Cardiac disease (yes vs no) 2.24 (0.95-5.31) 3.16 (1.27-7.88) 
Arthritis (yes vs no) 2.11 (0.92-4.83) 2.39 (1.05-5.46) 
Old fracture (yes vs no) 2.98 (1.17-7.57) 2.77(1.09-7.03) 
Hospital admission 
0 -- 1 .0 
1-2 0.75 (0.25-2.22) 
3-4 6.57(1.38-31.25) 
History of falls (yes vs no) 3.17 (1.33-7.56) excluded from analysis 
The use of walking aid (yes vs no) -- 2.24 (0.89-5.69) 
Self-reported health status 
Very good and fairly good 1.0 --
Average, fairly bad and 2.43 (0.90-6.56) 
very bad 
~ not significant in the multivariate model 
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Table7.10(e) Multivariate logistic regression analysis on the risk of injurious fallers 
(vs non-injurious fallers) 
Inclusion of history of falls Exclusion of history of falls 
R R (95 % C.L) R R (95 % C.L) 
Sex 
Male 1.0 1.0 
Female 0.47 (0.15-1.46) 0.47 (0.15-1.46) 
Age group 
70-79 1.0 1.0 
80+ 0.43 (0.14-1.36) 0.43 (0.14-1.36) 
Asthma (yes vs no) 9.17 (0.71-118.5) 9.17 (0.71-118.5) 
Old fracture (yes vs no) 3.67 (1.13-11.93) 3.67 (1.13-11.93) 
Hospital admission 
0 1.0 1.0 
1-2 1.46 (0.85-2.48) 1.57 (0.93-2.66) 
3-4 4.27 (1.22-14.93) 4.71 (1.40-15.79) 
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Table 7.11 (a) Occurrence of falls according to the number of risk facotrs 
Number of risk factors 
0 1 2 > 3 Total 
N(%) N(%) N(%) N(%) N(%) 
Non-fallers 192 (89.3) 153 (76.1) 53 (59.6) 7 (58.3) 405 (78.3) 
Fallers 23 (10.7) 48 (23.9) 36(40.4) 5 (41.7) 112(21.7) 
Total 215 (41.6) 201 (38.9) 89(17.2) 12 (2.3) 517(100) 
Table 7.11 (b) Occurrence of multiple falls according to the number of risk facotrs 
Number of risk factors 
0 1 2 > 3 Total 
N(%) N(%) N(%) N(%) N(%) 
Non-multiple 182(89.2) 144(75.0) 68(70.1) 11 (45.8) 405 (78.3) 
fallers 
Multiple fallers 22 (10.8) 48 (25.0) 29 (29.9) 13 (54.2) 112 (21.7) 
Total 204 (39.5) 192 (37.1) 97(18.8) 24(4.6) 517(100) 
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Level of educational attainment was not associated with the risk of falling in 
several studies (Malmivaara et al., 1993; Cwikel et al., 1992). ln a national survey, 
education was not associated with the risk of falls in 3500 community-dwelling Israeli 
elderly (Cwikel et aL, 1992). Li the present study subjects with no formal education 
or 'bok bok chai' seems to be more protected from falls than those with some 
education but the association was nonsignificant. Educational level was not associated 
with fallers with one or more falls when we repeated the analysis separately for elderly 
men and women. This could perhaps be explained by the fact that 80% of elderly 
women had no formal education. 
8.1.2 Age, sex, marital status and living arrangement 
It is generally agreed that women, especially those dwelling in the community, 
and advanced age are associated with the risk of falling and sustaining a fall injury 
(Mossey et al., 1985). Jn this study, advanced age was not related to falling but a 
nonsignificant trend suggesting elderly women had an increased risk of falls was 
found. However research results on marital status per se andA)r living arrangement on 
the risk of falling or sustaining a fall injury are not consistent, Non married subjects 
(single, widowed or divorced) or subjects who lived alone were found in some studies 
(Campbell et aL, 1981; Mossey et aL, 1985; Wickham et aL, 1989; Malmivaara et aL, 
1993) but not in others (Perry et aL, 1982a; Mossey et aL，1985; Pmdham et aL, 
1981). to have increased risk of falls and fall-related injuries. For example, in a 
retrospective study in Israel, women living alone reported the highest incidence of 







Caution should be taken in interpreting the relation of sociodemographic 
information to the risk of falling. Mossey et al. (1985) suggested many of the reported 
associations were not derived from the multivariate model and observed association 
would be displaced when adjusted for other associated factors (Mossey et aL, 1985). 
In the present study, non-married subjects were not at increased risk of falls while 
subjects living alone was an independent predictor of falls after taking into account 
the other risk factors. 
8,1.3 Satisfaction scale 
Several studies (Berkman et al., 1979; House et aL, 1982) had demonstrated 
the importance of social interaction especially the effects of perceived support on 
morbidity and mortality in adult populations. Low levels of social interaction was a 
predictor of all-cause mortality after 30 months in a community-dwelling elderly aged 
65 years or above (Blazer et al., 1982b). Cwikel et al.(1992) suggested the supportive 
ties with friends and family members are particularly important to elderly people who 
may outlive their spouse. Li the national survey of 3,500 community-dwelling elderly 
in Israel, Cwikel et aL (1992) had demonstrated that supportive interaction with 
family members, friends and neighbours was associated with a decreased incidence of 
falls. The findings presented here confirmed earlier reports. Elderly subjects, who in 
general not satisfied with present living, had increased risk of one or more falls. 
8 .2 A c u t e i l l n e s s e s / c h r o n i c d i s ea se s 
Pre-existing diseases defined as acute illnesses or chronic diseases are strongly 
associated with falling. Numerous studies have documented fallers tend to have more 
medical diagnosis than nonfallers (Tideiksaar,1993). Acute illnesses include 
conditions that can interfere postural stability such as urinary tract infections, syncope 
and pneumonia (Tideiksaar, 1993). Li this prospective study, only the frequency of 
medical consultation over an eighteen month period was collected. Liformation on 
medical diagnosis at each medical consultation was not asked. However, subjects 
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with frequent medical consultation were more prone to falls than those with fewer 
medical consultations. 
Chronic diseases could exacerbate postural instability and lead to gait 
impairments, ln the Newcastle study (Prudham et al., 1981), fallers had a greater 
prevalence of cardiac disease. Jn the present study, information on the 14 chronic 
diseases was collected at baseline and at 18 months follow-up. A history of arthritis 
and old fracture were independent risk factors for fallers with one or more falls. A 
history of cardiac disease was predictive of fallers with multiple falls. 
8.2.1 Arthritis 
Arthritis, particularly lower limb arthritis, may contribute to the risk of falling 
through instability secondary to decreased single limb support and altered gait as a 
result of pain. Falls could also result through muscle weakness around the affected 
joints secondary to decreased activity (Tideiksaar, 1993; Campbell et aL, 1989). ln a 
prospective study of falls in New Zealand (Campbell et al., 1989)，fallers had more 
objective signs of arthritis in knees and hips (Campbell et al., 1989). Whipple et al 
(1987) found that fallers had a significant reduction in muscle strength of the knees 
and ankles compared to nonfallers, and postulated that lower limb weakness might 
associate with postural instability and the risk of falling in elderly. 
Li a study of falls by Tinetti et al. (Tinetti et aL, 1986), decreased knee strength 
was demonstrated to increase the risk of falling in elderly people living in 
intermediate care facilities in the United States. Nevitt et al. (1989) in a recent study 
of falls had demonstrated that a history of arthritis is an independent predictor of 
multiple falls. Li our study, subjects reported a history of arthritis were 2.7 times 
more likely to fall than those without arthritis (95% confidence interval 1.3-5.6). 
Though knee strength was not measured in our population, one typical cause of falls 
given by those who had fallen were ‘legs gave way under me，. Such association 
should be further clarified in future studies. 
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8,2,2 Old fracture 
In a prospective study of falls in 325 community-dwelling elderly who had 
fallen in the year preceding an interview, a previous fall with fracture was associated 
with an increased risk of major injury (Nevitt et al., 1991b). It might be possible that 
those with previous fractures had lower bone mass and an increased risk of fracture 
(Melton et aL, 1988b; Silverman et aL, 1988; Cummings et aL, 1985). ln this study, 
67 (12.9%) of 518 subjects reported a history of fracture over the eighteen months 
period. Of these only 21 (31%) went to the Prince of Wales Hospital for bone scan 
measurement. When 200 subjects were categorised according to their current fall 
status and a previous history of fracture, fallers with a previous history of fracture had 
a substantially lower bone mineral density at femoral neck, trochanter and ward's area 
of the hip than nonfallers without a previous history of fracture reaching a level of 
statistical significance (ANOVA p <0.05). Therefore, elderly persons with low bone 
mass may benefit from prevention of falls. 
8 .3 M e d i c a l c o n s u l t a t i o n a n d h o s p i t a l i s a t i o n 
A recent contact with a doctor was related to the risk of falling. Some studies 
(Prudham et aL, 1981) reveal that fallers have more recent contact (within a month 
！ preceding the interview) with a doctor than nonfallers. Jn a survey by Yasumura et al 
(1994)，contact with a doctor within the month preceding an interview was an 
independent risk factors for falls among Japanese elderly dwelling in the community. 
It is possible that subjects with acute illnesses were more prone to falls possibly 
because of symptoms related to or medications given for illnesses (0'Loughlin et al., 
1993). Likewise contact with a doctor was also associated with falls in the present 
study. Elderly subjects who had reported a visit to doctor for 10-19 times over an 
eighteen month period were three times more likely to have one or more falls. 
Subjects who had visited a doctor for 20 times or above over an eighteen month 
: period were about 6 times more likely to have two or more falls. However contact 
with a doctor was not an independent risk factor for fallers (with one or more falls) or 
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multiple fallers (with two or more falls). This might perhaps be explained by the fact 
that a longer time frame-eighteen months-was used as the reference period. 
We found, as have others, that hospitalisation experience was associated with 
the risk of falls in the elderly. Comparisons of fallers with hospitalisation experience 
and nonfallers without hospitalisation experience showed significant differences in the 
total number of chronic diseases. Fallers with hospitalisation experience had on the 
average more chronic diseases than nonfallers without hospitalisation experience 
(mean 2.15 vs. 1.33; ANOVA p <0.05). Elderly subjects admitted to hospital for 1-2 
times at the eighteen month follow-up interview had 1.6 times increased risk of 
becoming a faller with one or more falls during the study period than subjects without 
hospitalisation experiences. The risk for becoming a faller with one or more falls was 
even more substantial, being a fivefold increase in subjects with 3-4 times 
hospitalisation experience. Li the present study, health status as measured by the 
frequency of medical consultation and hospitalisation experience could be viewed as a 
j 
marker for the presence of physical impairment and frailty for future falls. 
i 
'i 




i About 16% of 518 subjects reported falling at least once in the 18 months 
j before the present study, a rate substantially lower than the 24% reported in the cohort 
] 
j of the Longitudinal Study on Ageing and that estimated by other community surveys 
I (Campbell et al., 1990a; Tinetti et aL, 1988). Gryfe suggests the difference probably 
] 
might be due to the forgetfulness of the elderly over negligible falls. Nevertheless, 
fewer number of the elderly (51/518, 9.8%) living alone and the small living area in 
Hong Kong might be important factors for the lower prevalence of history of falls 
observed in this study. Despite this, the present finding confirmed earlier reports of 
the association between history of falls and the risk of falling in elderly persons. 
Subjects reporting a history of falls at the 18 month follow-up were more likely to 
sustain further falls during the study period. This finding is consistent across 
community-based, clinic-based and institutional-based studies (0'Loughlin et aL, 
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1993; Tinetti et al., 1988; Nevitt et al., 1989; Campbell et al.; 1989，Waller et aL; 
1978, Wild et al.; 1981c; Tinetti et al., 1986). 
A previous history of falls was also associated with the risk of multiple falls in 
a multicenter prospective cohort study of 9,704 elderly Caucasian in the United States. 
Past falls was also associated with a two times increase in the risk of multiple falls 
during the study period. (Nevitt et al., 1992). Nevitt et al (1989) in a study of 
recurrent nonsyncopal falls among community-dwelling elderly observed that a 
history of three or more falls in the previous year was an independent predictor of 
multiple falls in the subsequent year (RR=2.4, 95% confidence interval, 1.3-4.4). 
Similarly the risk of injurious falls was higher in elderly subjects with a history 
of falls. Jn a prospective study of falls and injurious falls of 409 community-dwelling 
persons aged 65 years or more in west-central Montreal, history of falls in 12 months 
preceding initial interview or since last interview was an independent predictor of 
! injurious falls (defined as minor or major injuries) sustained during the fall 
j (0'Loughlin et aL, 1993). 
.i 
• i 
Wolinsky et al. (1992) in the Longitudinal Study of Ageing, found that 
j repetitive falling was prospectively associated with deteriorating health status over 2-
and 4-year follow-ups, decreased likelihood of physician contact and increased 
likelihood of hospital contact independent of other predisposing and enabling 
i 
！ 
characteristics. We found, as have others, that health status measured as self-
perceived health, satisfaction with present health, activities of daily living and 
subjective ADL status and health services utilisation represented by medical 
consultation and hospitalisation experience were associated with falls (Tinetti et aL, 
1988, Nelson et aL, 1990，Tinetti et aL, 1990; Mossey et aL, 1985; Lipsitz et al., 1985; 
Macdonald et al., 1985.). However, when these variables have been adjusted for other 
associated variables including history of falls, they could not be retained in the final 
multivariate logistic regression model and were not independent risk factors for falls 
and multiple falls. However, several researchers (0'Loughlin et al., 1993，Tinetti et 
al., 1993) have suggested that a history of falls was highly correlated with other risk 
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factors and would mask the effects of other variables of interest. For example, in the 
study by 0'Loughlin et al (1993), the inclusion of history of falls in the final model 
did alter the incidence rate ratios for bed-days and trouble bending down, making 
； these two variables nonsignificant for falls. Similarly the inclusion of a history of 
falls make age and a respiratory disorder become nonsignificant for injurious falls. 
However, in our study an attempt to exclude a history of falls in a separate 
j multivariate analysis had little impact on the results, and independent predictors were 
essentially similar. No additional variables had emerged as a result of the exclusion. 
History of falls has been implicated in previous studies as a marker of frailty 
and reduced mobility. As 0'Loughlin and other investigators have suggested, a 
failure to address and correct this problem may further enhance the chances of 
i 
！ 
I sustaining further falls. We found, as have others, that a few questions such as asking 
i elderly if they have fallen and if yes the number of times over a defined period could 
i 
identify those who have a substantial risk for future falls (Nevitt et aL, 1989). There is 
potential in using history of falls in screening the high risk group. Subsequent 
intervention programs directed to these high risk elderly persons would deserve 
I 
further investigation. 
8.4.1 The use of walking aid 
The use of walking aid is common among the elderly. It compensates the 
gradual loss of sensory input from the leg by increasing the sensory input from the 
ground via the cervical spine, arms and joints of the hands (Wyke et aL, 1979). 
Theoretically the use of walking aid offers some prevention on falls�However in the 
present study, subjects using walking aid for ambulation were more prone to falls and 
multiple falls. Wild et al. (1981c) also demonstrated similar finding. Campbell et al. 
(1989) considered the use of walking aid not the causes of falls but was a marker of 
poor general health, increased frailty, impaired postural control; and therefore 
excluded it from the logistic regression model. Further research on the effectiveness 
of the use of walking aids is necessary on the extent the postural control system be 
compensated by their use. 
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8.5 Perceived health status and ADL 
8.5.1 Subjective health status 
Poor health status has been strongly associated with the frequency of falls in 
the elderly (Perry et al., 1982b; Kellogg 1987; Droller et aL, 1955). Fallers were more 
likely to rate their health as poor or fair than nonfallers (Lord et aL, 1993). Health 
status measured by a self-report of decline in health was an independent risk factor for 
falls among a sample of elderly Medicare beneficiaries in the United States (adjusted 
odds ratios 2.0, 95% confidence interval 1.1-3.5). We have also found poor self-
perceived health a risk factor for falls. Elderly subjects who perceived their health as 
average, fairly bad or very bad had an 50% increased risk of falling as compared with 
those who perceived their health as good (RR 1.53; 95% confidence interval 0.99-
2.36). Poor subjective health also seemed to be an independent predictor of falls with 
two or more falls. 
i 





Self-reported mobility restrictions and difficulties in ADL were associated 
I with reported falls. Fallers seemed to be less mobile, had more difficulties in 
i 
activities of daily living such as getting in and out of bed, difficulty in 
I 
] cleaning/washing, bathing/toilet visits and cooking (Pmdham et al., 1981; Lord et al., 
！ 
j 1993). In a national survey, subjects with impaired mobility-defined as limited 
！ 
I outdoor mobility or housebound were more likely to fall than those who were fully 
i mobile (age and sex adjusted RR=2.0, 95% confidence interval 1.1-3.6) (Wickham et 
aL, 1989). Li an other national survey in Israel, elderly who were housebound, 
bedridden or walked only with the aid of other people had the highest incidence of 
falls (Cwikel et al., 1992). Jn the present study, elderly subjects with better ADL 
scores had 16% decreased risk of becoming a faller after adjusting for age and sex 
(RR=0.84, 95% confidence interval 0.69-1.03). Similarly those who reported poor 
self-perceived ADL status compared to 18 months ago were 81% more likely to 
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become a faller with one or more falls than those who had better self-perceived ADL 
status (age and sex adjusted RR 1.20 (95% confidence interval 1.12-2.91). 
t i this study about 30% of those who had fallen expressed difficulty in 
walking and fear of walking again. Not all the fall events were serious, the fear of 
falling however could be pervasive. Previous studies have shown an elderly may 
refuse to go out or walk leading to an increase in dependency, increase in ankylosis 
and decrease in muscle tone. As such, the gestures produced will be awkward and 
gait hesitant and unbalanced (Vallas et aL, 1987). Fear of falling might also lead to 
restriction in activities and mobility limitation have been found to be an important 
predictor of falls (Wild et al., 1980; Tinetti et al., 1986). It is possible that post fall 
activity restriction would precipitate for further falls in some elderly and actions 
I should be taken to avoid the recurrence and loss of autonomy by resuming the ADL 




8.6 Mental status 
！ 
8.6.1 Depression 
Literature review and previous studies have shown that some psychosocial 
: factors such as depression, poor subjective health status and low level of social 
activity could both be the risk factors and consequences of falls (Cwikel et al., 
1989/90). Li one retrospective study in New Zealand, multiple fallers were more 
depressive than those who had no falls or fallers with one fall (Campbell et al., 1981). 
Li our study, subjects were screened for depressive symptoms using the Geriatric 
Depression Scale. 31% of subjects were found to have symptoms of depression (score 
> 8 were used as a cut-off point) at the 18 month questionnaire interview or at the 
beginning of the present study. Subjects with depressive symptoms had 61% 
increased risk of becoming a faller with one or more falls during the study period 
(95% confidence interval 1.03-2.50). 








！ Cognitive impairment has been observed to be associated with falls in 
！ 
I community-based studies (Pmdham et al., 1981; Tinetti et aL, 1988; Campbell et al., 
i 
I 1981, Wild et aL, 1980; Tinetti et aL, 1986). Jn a prospective study of falls among 
336 community-dwelling elderly in Yale of the United States, subjects with cognitive 
impairment-defined as making at least 5 errors in a short mental status questionnaire-
were independently associated with the risk of falls. The adjusted odds ratios 
！ 
1 
obtained from multiple logistic regression analysis was 5.0，95% confidence is 1.8-
i 13.7 (Tinetti et aL, 1988). Morris et al. (1987) had also demonstrated an increased rate 
i 
of falls among those with senile dementia. Jn a retrospective study Campbell et al. 
(1981) had observed that fallers with two or more falls showed more cognitive 
impairment than nonfallers or fallers with one fall. However, in another prospective 
study Campbell et al. (1989) reported impaired mental function shown by a short 
mental status questionnaire was not an independent risk factor for multiple falls. Jn 
our study, low mental score was not associated with fallers with one or more falls. 
This can perhaps be explained by the small number of subjects (51，10.1%) with this 
condition in the present study. 
8.7 Health behaviour 
8.7.1 Smoking 
In a study of lifestyle factors to risk of fractures, subjects who smoked were 
implicated to have increased risk of osteoporosis which is suggested by some to be a 
causal risk factor for fall-related fractures (Hemenway et aL, 1988). However 
smoking was not associated with risk of falling in the present study and other 
community based studies (Malmivaara et aL, 1993). 
8.7.2 Alcohol 
Since increased alcohol consumption can reduce alertness, cause dizziness, 
unsteadiness and poor judgement, it has been hypothesed to increase the risk of falls 
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(Campbell et al., 1989). But research results on the relationship between alcohol use 
and the frequency of falls among the elderly had been somewhat contradictory, 
tovestigators like Nevitt et ai. (1989) or Tinetti et al. (1989) failed to find an 
association between alcohol consumption and falls. Yet in one US study (Waller et 
al., 1974), 8% of falls related injury were attributed to alcohol use while 0'Loughlin 
et aL (1993) reported daily use of alcohol was protective against falls in one 
prospective study. 
M this study, we had not observed an association between alcohol 
consumption and falls. Li contrast to other westem studies, the prevalence of alcohol 
drinkers was low (8.5% of 518 subjects were current drinker). Heavy drinkers might 
have already been eliminated from the cohort through death or institutionalisation. 
This could explain why alcohol is not a risk factor for falls in our elderly subjects. 
However the accuracy or reliability of self-report on alcohol consumption is not 
known. Further longitudinal studies should consider asking about the duration, 
frequency and amount of alcohol consumed. 
i 
I 
8.7.3 Physical activity \ . • i ] 
"1 The relationship between the practice of exercise and falls is complex and 
paradoxical. Epidemiological data suggests that the practice of exercise can both 
decrease or increase the risk of falls and injuries. Decreased mobility and activity 
] 
丨 were associated with increased risk of falling in several community-based studies 
(Tinetti et al., 1988; Campbell et aL, 1989; Nevitt et al., 1989) while increased activity 
was protective against falls in Tinetti's study (Tinetti et aL, 1992). Jn the present 
study the practice of exercises other than walking and traditional form of Chinese 
exercises or no exercise were associated with falling. 
Likewise, a cohort study in Florida had demonstrated that the practice of 
walking a mile three times per week was associated with a reduction of hip fracture 
(Sorock et aL, 1988). Li another prospective study by 0'Loughlin et aL (1993), 
increased physical activity was an independent predictor for injurious falls among 
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(Sorock et al., 1988). ln another prospective study by 0'Loughlin et al. (1993), 
increased physical activity was an independent predictor for injurious falls among 
community-dwelling elderly subjects in Canada (JRR 2.1; 95% confidence interval 
1.1-3.8). This complex and paradoxical relationship was best shown in a study by 
Tinetti (Tinetti et al., 1992). After adjusting for other associated factors for fall and 
injuries, increased physical activity was associated with a decreased risk of falls but an 
increased risk of sustaining a fall injury. Several investigators (0'Loughlin et aL, 
1993; Tinetti et aL, 1988) suggest that the practice of exercise could maintain muscle 
strength, flexibility and co-ordination to counteract postural imbalance and at the 
same time increase one's exposure to falls through increased level of activities 
i 
I especially those outdoors. The role of physical activity in causation and prevention of 
i 
falls and injury deserve further studies. 
8.8 Physical measurement and neuromuscular impairment 
8.8.1 Gait speed 
Li a multicenter prospective cohort study of 9704 elderly Caucasian in the 
United States, slow gait speed, impaired balance and proximal leg weakness were 
associated with the risk of falls during the study period. The aged adjusted odds ratio 
ranged from 1.4-2.0 (Nevitt et al., 1992). Li this study, fallers required more time and 
number of steps to complete 16 feet gait walk than nonfallers. 
8.8.2 Grip strength 
Grip strength declines with age (Wickham et aL, 1989). Previous studies have 
documented that diminished grip strength and other neuromuscular impairment may 
increase the risk of falling (Overstall et al., 1977; Isaacs et al., 1985; Wolfson et aL, 
1985). In a national survey of 983 elderly people in UK, subjects in the lower third of 
grip strength had increased risk of falls than those in the upper third of strength (age 
and sex adjusted RR=2.3, 95% confidence interval 1.5-3.8). Li another study (Lipsitz 




multiple falls (95% confidence interval 0.9-3.1) In the present study, per unit increase 
I 
I in grip strength (0.1 kg) were 90% as likely to become a faller after adjusting for sex 
and age. As grip strength also correlated well with muscle strength of the lower limb 
(Tomvall et aL, 1963) and low grip strength is a good indicator for falls, health 
professional could consider its use for the identification of high risk elderly for falls. 
Exercise for strengthening the affected muscles should also be planned in the 
! 
development of intervention programmes by health professionals(Blake et aL, 198). 
8.8.3 Body mass index 
By giving a trophic effects on the brittle bones and providing a protective 
cushioning effect for elderly who have a high incidence rate of falls, increased body 
weight have been implicated by several studies as a protector for injurious falls in 
elderly (Malmivaara et aL, 1993). However in one cohort study in Finland, body mass 
index was not associated with risk of falling (Malmivaara et aL, 1993). Jn contrast to 
the Westem populations, the prevalence of Chinese elderly subjects who are obese or 
overweight is low and body mass index in the present study was also not associated 
with increased risk of falls and injurious falls. 
8.8.4 Bone mineral density 
The direction of the fall and bone mineral density at the site of impact were 
associated with the risk of fracture and type of fracture acquired during a fall. Falling 
sideways or straight down has been found to be an independent risk factors for hip 
fracture (odds ratio 3.3, 95% confidence interval 2.0-5.6). Among women who landed 
on the hip, the risk of hip fracture was more than doubled with a decrease in 1 
standard deviation (S.D.) of bone mineral density at the site of impact (Nevitt et aL, 
1993). Among the 200 elderly subjects who went to the Prince of Wales Hospital for 
bone mineral measurement, only 8 subjects reported fracture of some kind. The 
number probably is too small and no association was found between the femoral BMD 
and the risk of falls and fractures resulting from falls. 
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With ageing, the ability of the eyes to adjust to low illumination and bright 
lighting diminish (Tideiksaar et al., 1993), thus compromising the ability to recognise 
potential environmental hazards and increasing the risk of falling (Kolanowski et al., 
1992; McMurdo et aL, 1991). Another physiologic change is the ability of the eyes to 
perceive depth decline. Checkered, patterned floor tiles are perceived by elderly as 
elevations or depressions. Objects with low visual contrast such as step edges or door 
j sills are hard to visualise. The sensitivity of the ageing eyes to glare produced by 
intense illumination such as light bulb or sunlight also increase. Strong glare reflected 
from polished floor surface may lead to momentary blindness and hide potential 
environmental hazards from view (Tideiksaar et al., 1993). knpaired visual function 
may lead to instability and falls. It is also possible that elderly with impaired vision 
may adapt over time or avoid certain activities, thus limiting their risk. 
i j 
• j 
I Li a recent prospective study of falls by Nevitt et al (1989)，decreased depth 
perception was an independent predictor for three or more falls during the observation 
period. Campbell et al. (1981) also reported similar findings for multiple falls in 
women only and suggested women might be more dependent than men on visual 
spatial information. Other studies have found an association between visual acuity 
and falls (Campbell et aL, 1981; Pmdham et aL, 1981; Tinetti et al., 1986，1988; 
Brocklehurst et aL, 1982 ). Nevitt et al. in another study (1991b) found elderly 
subjects with vision impairment had odds ratios of 1.8 for the risk of major injury 
； though 95% confidence interval is overlapping one. Jn this study, 78.9% subjects with 
falls were not wearing glasses when the event occurred. Among these subjects some 
might have impaired vision. However the visual acuity, ambient and peripheral vision 
(Leibowitz et aL, 1985) and contrast sensitivity (Sekuler et al. 1980) were not tested in 
this study and the relationship between vision and falls could not be further analysed. 
The role of impaired vision to falls deserved further study. 
8.10 Medications 
Research results on whether medications were associated with falls in elderly 
had been contradictory. The use of psychoactive medication such as sedatives, 
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Research results on whether medications were associated with falls in elderly 
had been contradictory. The use of psychoactive medication such as sedatives, 
antidepressants and antipsychotics were observed to be associated with falls or 
sustaining a fall injury in some community-based studies (Prudham et aL, 1981; 
Droller et aL, 1955; Perry et al., 1982b; Malmivaara et aL, 1993) but not in others 
(Campbell et aL, 1981; Brocklehurst et al., 1982; Wild et aL, 1981b; Macdonald et al.， 
1985). Antihypertensive drugs and diuretics have also been implicated as contributors 
to falls (Prudham et aL, 1981). Polypharmacy (taking 4 drugs or more ) is not 
uncommon among the elderly who have inadequate knowledge on medication and are 
prone to use the drugs incorrectly (MacDonald et aL, 1977). Several studies have 
shown polypharmacy significantly increased the risk of falling (Blake et al., 1988; 
Davie et aL, 1981). Jn a study in New Zealand (Campbell et al., 1989), women taking 
1-3 drugs had 2.6 times increased risk of multiple falls compared to those taking no 
medication while women with a history of polypharmacy were more likely to have 
multiple falls than those who took no medication (RR=4.5, 95% confidence 1.9-10.6). 
Campbell et al (1989) suggests total number of drugs “ might be a measure of frailty 
while psychoactive or hypotensive dmgs are likely to be a direct contributors to falls". 
Li the present study the effect of psychoactive medications could not be examined 
because of a low prevalence of their use ( only 3 subjects among the fallers claimed its 
use). Liformation on the total number of dmgs or dmgs liable to postural hypotension 
for the study cohort was not available. The contribution of drugs to falls in the 
Chinese community need to be further assessed. 
8.11 Fallers with occasional falls/multiple falls 
Although the present finding seems to agree with Nevitt's hypothesis that 
•j 
occasional falls might have risk factors different from multiple falls, caution should 
i 
{ be taken in interpreting the results. The outcome of research in the present study is 
i 
the state of ‘being a faller' and not ‘the rate of falls' on which Nevitt tested the 
hypothesis. Choosing different outcome of interest might predetermine a particular 
exposure is a risk factor for falling and to some extent affect conclusion. Further 
analysis or studies should be carried out to confirm Nevitts' hypothesis. 
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8.12 Additive effect of risk factors 
Nevitt et aL (1989) suggested that the risk factors might have an additive 
effect. The addition of independent risk factors seems to enhance the likelihood of 
falling. This implies that the modification of one or more risk factors would reduce 
the risk of falling. Even when risk factors could not be modified, elderly subjects of 
high risk group should be identified and evaluated for the presence of other modifiable 
factors (Tinetti et al., 1994). For example in the present study attention paid to 
subjects with a history of falls, cardiac disease, arthritis or old fracture, frequent 





CHAPTER 9 CONCLUSION AND RECOMMENDATIONS 
9.1 Summary of findings 
A 9-month prospective study of incidence of and risk factors for falls among 
518 ambulant, community-dwelling elderly men and women aged 70 or above in 
Hong Kong was conducted from January 1994 to March 1995. Following an initial 
telephone interview, subjects were telephoned monthly for 9 months to ascertain the 
incidence of nonsyncopal falls and their consequences. 
113 (21.8%) subjects fell during the follow-up period; 85 (16.4%) subjects fell 
1 once, 28 (5%) subjects fell two or more times. The incidence rate for falls was 29.5 
per 1,000 valid person months. 88.1% of the falls resulted in no or minor injuries. 
About half of the falls occurred outside of home. The major reasons for falls are 
related to slipped and tripped and kicked over objects. 
Multivariate logistic regression analysis showed that the following risk factors 
were statistically and independently associated with fallers with one or more falls: 
living alone (RR, 2.05; C.I. 1.05-3.99); a history of falls (RR, 1.92; C.L 1.12-3.29); 
old fracture (RR, 1.98; C.L 1.10-3.56); arthritis (RR, 1.97; C.L 1.27-3.07) and hospital 
admission in the previous 18 months for three or more times (RR, 4.27; CJ. 1.22-
14.93). 
Four out of the five independent risk factors identified for fallers with one or 
i 
more falls were independent risk factors for fallers with multiple falls (two or more 
falls). The risk factors for fallers with single fall were different from fallers with 
multiple falls. They included less satisfaction with finance (RR, 2.19; C.L 1.10-4.34); 
medical consultation for 10-19 times (RR, 2.38; C.L 1.10-5.13), arthritis (RR, 1.67; 
C.L 1.01-2.78) and being female (RR, 1.55; C.L 0.95-2.54). The risk factors for 
fallers with major injuries were similar but less compared to fallers with multiple 
falls. The inclusion or exclusion of fall history in the final model did not alter much 
the relative risks of risk factors associated with the outcome measures. 
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The proportion of fallers with one or more falls increase from 10.7% in those 
with no independent risk factor to 41.7% in those with three or more independent risk 
factors. 
9.2 Confirmation of risk factor found in baseline cross sectional study 
a 
� A previous cross-sectional study on the risk factors of falls revealed that the 
independent risk factors were occupation (white collar workers), poor self-reported 
health, dizziness in past month, history of cerebrovascular disease, poor ADL score, 
non-practice of exercise and use of local skin preparation (possibly a marker of 
application of poultices for musculoskeletal conditions) (Ho et aL 1996). Although 
the individual risk factors depicted in the baseline croos-sectional study do not 
•1 
1 
j correspond exactly with the present prospective study, there is general agreement that 
： J 
I poor health (or previous hospital admission), musculoskeletal conditions (espeically 
arthritis, old fracture) were predictive of falls. 
] 
！ 
9.3 Limitation of the present study 
As in all epidemiological studies, this study faced a number of methodological 
limitations: 
Firstly, prospective* cohort study is the follow-up of participants with or 
without exposure at appropriate interval to identify the outcome of interest initially 
free from the condition (Hennekens et al. 1987). However, the high prevalence of 
fallers in any one year (ranging from 18-60% in different studies) makes the 
exclusion of subjects with history of falls from prospective study in the elderly cohort 
impossible. Previous history of falls is very likely to influence some exposures of 
interest in the study of future falls (Cumming et al. 1990). The true effects of risk 
factors associated with falling with the initial inclusion of fallers is therefore uncertain 
and difficult to assess. 
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Secondly, biased responses can produce biased estimates of risk relationships 
； and affect effective preventive measures (Hennekens et al. 1987). However, it is 
I difficult to determine the reliability of the frequency of falls as almost all studies on 
j falls were based on the subjects' recounting the event and recall bias is an obvious 
j concern. The characteristics and circumstances of falls were also based on the 
subjects' self-report or proxy's report. It is also possible that those who lived alone, 
those with financial difficulties or those who had suffered a substantial injury were 
I more likely to report falls in order to obtain social support or attention. Reported 
conditions were not confirmed by medical records. As such there could be some 
5 misreporting in the consequences of falls. However, there is no other practical 
I approach for assessing the characteristics and circumstances of falls which are often 
j 
|j not witnessed. Similarly, histories of falls were based on self-report or by proxy and 
: i ‘ ： • ] 




T h i r d l y , given the nature of diseases are infrequent or rare, statistical 
methods such as odds ratios, incidence density ratios and cumulative incidence ratios 
i are comparable (Cumming et al. 1990). However, this assumption may not be as 
'I 
丨 applicable in recurrent and mundane health conditions such as falls. 
^ I :! 
F o u r t h l y , the study began with a cohort at the 18 months follow-up since the 
.-! 
i cohort was initially recruited. Thus the sample is essentially a survival cohort which 
may bias the results toward a healthier survival population and may therefore 
underestimate the association between certain risk factors and falls. 
L a s t l y , as the sample subjects were recruited from the community and, thus, 
our findings may not be generalized to elderly persons living in institutions. 
9.4 S t r e n g t h of t h e p r e s e n t s t u d y 
To date，there have only been a few epidemiologic studies of falls in the Asian 
populations. Despite of the above-mentioned limitations, this study is the first 
prospective study on falls in the Chinese elderly population. As contrast to 
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retrospective studies, the risk factors precede the fall events observed over the study 
period. Besides providing the important data on the incidence of falls, the study also 
helps ascertain the relative importance of the personal as well as circumstantial factors 
predicting a fall in the Chinese elderly population. 
Although this is a survival cohort, the results on the prevalence of fallers and 
rates of falls correspond well with the baseline cross-sectional results. Although there 
I is also the possibility of selective attrition, our respondents and non-respondents were 
similar in many of the social and health aspects. 
j 
:1 
1 - [ 
I Although recall bias is an important limitation in study of falls, certain tactics 
•j 
.j 
had been used to improve the reliability of fall reporting among the community-
dwelling elderly in the present study. With a monthly contact, the period of recall is 
therefore quite short and help minimize inaccuracies through memory problems. To 
overcome the effect of cognitive impairment in some elderly subjects, the help of 
proxy, spouse and caregiver were enlisted. 
Another problem with study of falls is the lack of a clear definition of falls 
which covers many disparate events. A clear and easily comprehensible definition of 
falls has been adopted in this study. Different outcome measures, such as single 
fallers, multiple fallers, and injurious fallers have also been identified. 
Finally, as this is a community based study of a fairly representative sample of 
the elderly cohort in Hong Kong, our findings could probably be generalized to elderly 
people living in the community. 
9 .5 R e c o m m e n d a t i o n s o n a r e a s f o r f u r t h e r r e s e a r c h 
Although considerable attention has been given to falls in the elderly, effective 
preventive methods are not well understood. Epidemiological research on falls among 
the elderly had been hampered by a number of barriers and is still at an early stage. Li 
the past, in the face of limited understanding about the causes of falls, misguided 
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measures had been taken to prevent falls in elderly. For example, in hospital or 
institutional settings, physical restrains were used to prevent falls. However research 
evidence suggests falls could be prevented through methods which do not undermine 
autonomy and mobility of elderly subjects. 
i 9.5.1 Coding system 
One barrier to research on falls is the lack of recognition of falls as a disease 
I 
entity in the Litemational Statistical Classification of Disease (Luukinen et al. 1995). 
'I 
There is a need for a system of classifying different types of falls in order to make 
research findings more comparable. Falls if coded according to the external cause of 
I injury (E880-E888) will standardize data giving researchers channels to estimate 
I 
i 
I incidence, morbidity and mortality of fall injury events reliably or compare fall injury 
events by geographic areas(Sattin et al. 1992). However E-codes system is used only 
i 
on the death certificates and not in hospital discharge systems or medical records. Jn 
1991 E-codes has been recommended to be included in the Hospital Discharge Data 
sets in the United States (Sattin et al. 1992). Jn 1996 only 15 States implement the E-
code system in hospital discharge sytem (Department of Health and Human Services, 
1996). 
Li Hong Kong the hospital discharge system does not include e-codes and data 
on nonfatal unintentional injuries have to rely on information that does not distinguish 
intentional and unintentional injuries. The Hospital Authority should be encouraged 
to use the E-code system so future study on injuries based on the hospital discharge 
data could better compare the extent of the problem and falls as a cause for injuries in 
different population groups. 
9,5.2 Research on specific groups 
Elderly persons of varying ages, demographic characteristics, physical and 
medical conditions fell under different circumstances, at different time, for different 




falls in different groups of older people is needed to better guide the development of 
treatment regime and preventive strategies targeting toward falls and fall-related 
i 





j 9,5.3 Environmental hazards 
•i :l •! 
Research evidence suggests environmental hazards indoors and outside the 
I 
\ home had a role to play in falls among the elderly. However agreement on what are 
j 
the potential hazards varied. Jn a study by Northridge et al. (1995), subjects were 
given a take-home environmental checklist to indicate the home features that were 
potential contributors to falls. For each reported fall, a nurse would interview the 
participant at home and completed another take-home environmental checklist. The 
agreement between the nurse and the participants varied ranging from k=0.81 in 
structural hazards such as no grab bar in bathtub to k=0.07 for obstacles on floor. Jn 
our study, the most common cause was related to ‘kick over things' and ‘tripped and 
slipped'. Further research should be conducted to identify and confirm the specific 
environmental hazards. 
9.5.4 Neuromuscukirfunction 
The high incidence of falls and a high susceptibility of injury during a fall 
events in elderly pose a real threat to the health care system. Rubenstein et al. (1988) 
suggests that the age-related changes such as osteoporosis together with a high 
prevalence of chronic diseases like hypertension will make a trivial fall dangerous. Li 
our study, old fracture was an independent risk factor for injurious falls. Cummings et 
al. 1989 proposes that a fall-related fracture was the result of several age-related 
changes in neural muscular function in addition to falls and osteoporosis. He 
hypothesized that the orientation of fall, inadequate protective responses, lack of local 
shock absorbers and insufficient bone strength were important contributors to fall-
related fractures and injuries. The effect of old fracture on changes in muscular 
function and falls thus deserve further studies. 
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Proximal leg strength which starts to decline after age 70 can be improved and 
1 
I strengthened by physical activity (Campbell et al. 1989). Physical activity, an 
•\ 
I important determinant of femoral bone density is recommended to reduce falls in the 'i ( 
I elderly. But research data on increased physical activity in the reduction and 
prevention of falls were inconsistent. Jn one study, physiotherapy seems to improve 
,| mobility, balance and decrease falls (Sorock et aL 1988). Jn another similar but 
i smaller study, no improvement could be seen (Sorock et al. 1988). At the same time 
increased physical activity may increase the risk of falling. Thus the effectiveness of 
physical activity and the maintenance of physical function on the improvement of 
peripheral neural sensation, the reduction of fall and improvement on the well being 
and quality of life in an elderly person should be further examined. 
9.5.5 Relation between psychosocial aspects andfalls 
Our study has revealed that depression and being less satisfied with life were 
related to the risk of falls. Little research has explored such relationships. The role of 
psychosocial aspects on falls deserve attention as a substantial proportion of the 
elderly population were depressed or not happy with life in general. 
9.5.6 Others 
Vitamins like thiamine, pyridoxine, folate and vitamins B12 play a role in 
normal functioning of peripheral and central nervous system. Deficiency of these 
vitamins which is common in elderly may alter balance and gait. To-date, little is 
known about the relationship between nutrient deficiencies and falls in elderly, further 
investigations should be carried out in this promising area. 
9.6 R e c o m m e n d a t i o n s o n p r e v e n t i o n a n d i n t e r v e n t i o n m e a s u r e s 
Though much further research efforts are necessary, preventive measures may 
include: 
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9.6.1 Removal ofenvironmental hazards 
I Lidoor environmental hazards implicated in published studies and the present 
I 
I study include low-lying objects and obstacles on the floor and slippery ground 
ii 
surfaces. Hazards identified outside the home were uneven floors, ill-repaired steps 
and small objects on the ground such as stone and brick. Both indoor and outdoor 
environmental hazards should be identified and dealt with as a routine maintenance 
program in buildings and in common activity areas. Safety precaution such as the 
installation of grab bars and the use of nonskid/rubber mat in the bathing areas, toilet 
and on slippery floors should be recommended in homes of the elderly. The use of 
non-slippery and non-glare materials for stairs and floorings as well as the installation 
of hand railings in strategic areas should be considered in all construction plans. 
9.6.2 Health education on prescription and drug taking behavior 
Li the present study, information on medication profile such as the total 
number of drugs, psychoactive drugs and drugs liable to postural hypotension was not 
available. However there is some evidence that psychoactive medication result in 
some degree of sedation which may decrease an elderly's awareness to environmental 
hazards and some may exacerbate the sedating effect and cause a fall by producing a 
large drop of blood pressure while standing such as antipsychotic and tricyclic 
antidepressant medication (Sorock et al. 1988). hn our study, history of cardiac disease 
was an independent risk factors for fallers with multiple falls and it is possible that 
falls occur as a result of the side effects of medication or the underlying diseases. 
A careful review of medications and close monitoring of medication use to 
prevent drug interaction that may cause falls by health professionals may help reduce 
the occurrence of falls and multiple falls. 
9.6.3 Development of follow-up programs for high risk individuals and recurrent 
fallers 
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As shown in the logistic regression models, the contribution of each individual 
factor to the risk of falling is small. Campbell suggested falls in the elderly was the 
result of an accumulation of multiple impairments. Clinicians should appreciate this 
when evaluating high risk elderly and elderly with previous fall experiences. 
Frail elderly subjects are liable to fall. Jn our study, subjects with poor 
perceived health, poor ADL score, with history of falls, with more medical 
consultation and hospital experiences, with slow gait, with arthritis seemed to be more 
prone to falls. Development of follow-up fall prevention programs for high risk and 
! recurrent fallers with the aim of maximizing mobility, reducing falls and injury and 
I maintaining autonomy. For fall reduction strategy to be effective, the health team 
丨 should also consider the living arrangement and functional ability of elderly at home. 
Correction for sensory deficits such as vision should also be included in the 
assessment program. 
Elderly people should be educated to recognize that fall is a marker of frailty 
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Appendix 1 
C a l c u l a t i o n of s a m p l e s ize 
2 •__ • 
Difference in proportions: n= (ZaJl + ZB) p H- v) (r+l) 
(d*)2r 
(Zo/2 + Zp)2 Sig. Level Power 
(a) (l-P) 
7.849 0.05 0.80 
d*: nonnull value of the difference in proportions/means (i.e. the magnitude of 
difference one wishes to detect) 
n: In a cohort or cross sectional study, the number of exposed individuals. 
r: In a cohort or cross sectional study, the ratio of the number ofunexposed 
individuals studied to the number of exposed individuals studied. 
pi: In a cohort study ( or a cross-sectional study), the proportion of exposed 
individuals who develop ( or have) the disease; in a case control study, the 
proportion of cases who are exposed. 
po: In a cohort study (or a cross-sectional study), the proportion of unexposed 
individuals who develop ( or have) the disease; in a case control study, the 
proportion of controls whoare exposed 
Zcx/2: denotes the standard normal deviate corresponding to the position of dc on the 
distribution around d 
P: 2i+mo 
l+r = weighted average of pi and po 
In Ho's study (1996) 18% of respondents fell at least once in the previous 12 months. 
Ho SC, Woo J, Chan SSG, Yuen YK, Sham A. Risk factors and prevention of falls in 





I Calculation 1 
j 
n = (Zo/2 + ZB)^  p ( l - v) (r+l) 
(d*)^ 
二 f7.849) (0.18) (0.82) (3+1) 
(0.1)' (3) 
=154.5 (round up to 155)/ exposed group. 
Ratio of Unexposed to exposed � _ 
3 : 1 P=0.18 
">(n=465) (n=155) 
Total N=620 
10% attrition rate after 1 year study 
N = 620xl.l 
= 6 8 2 
Calculation 2 
n = rZoc/2 + Z6)^ p ( l - P) (r+l) 
(d*)^r 
=f7.849) (0.2) (0.8) (3+1) 
(0.1)2 (3) 
=167.4 (round up to 168)/ exposed. 
=ratio of unexposed to exposed _ 
3 : 1 p=20% (0.2) 
n=504 n=168 
Total N=672 
Allow 10% attrition rate after 1 year study 




T a b l e A 2 . 1 P o o l e d l og i s t i c r e g r e s s i o n a n a l y s i s o n soc i a l d e m o g r a p h i c r i s k f a c t o r s a s s o c i a t e d 
w i t h f a l l s c o n t r o l l i n g f o r a g e , sex , m o n t h s of f o l l o w - u p a n d p r e v i o u s f a l l s 
Inc idence r a t e ra t io (95 % C.I.) 
M a j o r sou rce of i n c o m e 
Salary/investment/savings 1.0 
Support by family 1.32 (0.81-2.17) 
OAAmDAmDA 1.19 (0.70-2.01) 
A m o u n t p e r m o n t h 
> $2,000 1.0 
$1,000 - $1,999 0.91 (0.59-1.40) 
<$1,000 0.73 (0.46-1.14) 
E d u c a t i o n 
Some primary / above 1.0 
No formal education / 0.72 (0.50-1.03) 
bok bok chai 
Occupa t ion 
Professional, technical 1.0 
or related workers, 
administrative, managerial 
or clerical 
Sales, services, equipment 1.12 (0.63-1.97) 
operators or drivers, heavy 
physical workers, farmers, 
miners, armed forces, light 
physical workers 
Housewife 1.33 (0.64-2.75) 
M a r i t a l s ta tus 
Married 1.0 
Non married 1.22 (0.82-1.79) 
(to be cont'd next page) 




Living a r r a n g e m e n t 
Live with others 1.0 
Live alone 1.64(1.04-2.58) 
Sat i s fac t ion wi th life 
Sa t i s fac t ion wi th f a m i l y life (ca re a n d concern) 
Very satisfied or fairly 1.0 
satisfied 
About the same 1.29 (0.89-1.86) 
Fairly unsatisfied or 1.62 (0.98-2.66) 
very unsatisfied 
Sat i s fac t ion wi th f i n a n c e (money) 
Very satisfied or fairly 1.0 
satisfied 
About the same 1.42 (0.97-2.09) 
Fairly unsatisfied or 1.38 (0.86-2.22) 
very unsatisfied 
Sat i s fac t ion wi th f r i e n d s communica t i on 
Very satisfied or fairly 1.0 
satisfied 
About the same 1.42 (0.98-2.07) 
Fairly unsatisfied or 1.40 (0.89-2.18) 
very unsatisfied 
Overall sa t i s fac t ion wi th p re sen t l iving 
Very satisfied or fairly 1.0 
satisfied 
About the same 1.30 (0.90-1.87) 





Table A2.2 Pooled logistic regression analysis on health factors associated with falls 
controlling for age, sex, months of follow-up and previous falls 
] 
Inc idence r a t e r a t i o (95%C. I . ) 
Diseases (yes vs. no) 
C e r e b o v a s c u l a r d isease 2.13 (1.25-3.63) 
C a r d i a c d isease 1.21 (0.82-1.79) 
H y p e r t e n s i o n 1.38 (0.99-1.93) 
C h r o n i c b r o n c h i t i s / e m p h y s e m a 0.53 (0.23-1.22) 
A s t h m a 0.90 (0.41-1.97) 
Tube rcu los i s 0.57 (0.18-1.83) 
Pep t i c u l ce r 0.81 (0.52-1.27) 
Diabe tes mel l i tus 1.04 (0.58-1.86) 
A r t h r i t i s 1.75 (1.26-2.42) 
O ld f r a c t u r e 1.75 (1.17-2.60) 
D e m e n t i a 3.35 (0.41-27.2) 
Psych ia t r i c disease 
o the r t h a n demen t i a 1.31 (0.40-4.32) 
C a n c e r 1.00 (0.24-4.18) 
Medica l consul ta t ion Aiospitalization in pas t 18 m o n t h s 
Visit to genera l p rac t i t ioners 
0 1.0 
1-9 1.57 (0.90-2.75) 
10-19 2.33 (1.32-4.14) 
> 2 0 2.35(1.19-4.64) 




T a b l e A2.2 ( C o n t ' d ) 
i 
Hosp i t a l a d m i s s i o n 
0 1.0 
1-2 1.35 (0.90-2.00) 
3-4 2.41 (1.17-4.98) 
Days s p e n t in all hosp i t a l admiss ion 
1-9 1.0 
10-19 1.56 (0.73-3.33) 






] Table A2.3 Pooled logistic regression analysis factors of musculoskeletal complaints 





Inc idence r a t e r a t io (95% C.I.) 
•| P r e s e n c e of cond i t ion (yes vs. no) 
.丨 J o i n t p a i n 1.46(1.01-2.11) 
J o i n t p a i n r e s t r i c t ing 
j phys ica l act ivi t ies 1.25 (0.84-1.86) 
i 
F r a c t u r e 1.52 (0.59-3.93) 
Fal ls in t h e p a s t 18 m o n t h s 2.11 (1.47-3.01) 
I n j u r y d u r i n g fa l ls 1.03 (0.55-1.92) 
Need a wa lk ing a id 1.64(1.15-2.35) 
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T a b l e A 2 . 4 P o o l e d l og i s t i c r e g r e s s i o n a n a l y s i s o n s e l f - p e r c e i v e d h e a l t h a n d A D L 
a s s o c i a t e d w i t h f a l l s c o n t r o l l i n g f o r a g e , s e x , m o n t h s of f o l l o w - u p a n d p r e v i o u s 
f a l l s 
Inc idence r a t e r a t i o (95% C.I.) 
Se l f - r epo r t ed h e a l t h s t a t u s 
Very good and fairly good 1.0 
Average，fairly bad and 1.38 (0.98-1.93) 
very bad 
Subjec t ive h e a l t h s t a tu s c o m p a r e d to 18 m o n t h s ago 
Better, about the same 1.0 
or cannot say 
Worse 1.15 (0.79-1.66) 
Sat i s fac t ion wi th hea l t h 
Very satisfied or ‘ 1.0 
fairly satisfied 
About the same 1.38 (0.95-2.01) 
Fairly unsatisfied 1.30 (0.84-2.04) 
or very unsatisfied 
Activities of Dai ly Living 
A D L score (pe r u n i t increase) 0.87 (0.76-0.99) 
Activities of dai ly living by g roup ing 
ADL = 20 1.0 
ADL < 20 1.32 (0.86-1.97) 
Subjec t ive A D L s ta tus c o m p a r e d to 18 m o n t h s ago 
Better, about the same 1.0 
or cannot say 
Worse 1.48 (1.03-2.12) 
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T a b l e A 2 . 5 P o o l e d l o g i s t i c r e g r e s s i o n a n a l y s i s o n m e n t a l h e a l t h s t a t u s a s s o c i a t e d 
w i t h f a l l s c o n t r o l l i n g f o r age，sex, m o n t h s of f o l l o w - u p a n d p r e v i o u s f a l l s 
Inc idence r a t e ra t ios (95% C.L) 
f 
1 _ _ _ _ ^ _ ^ « « « — — « " " " ~ " " ^ 
Depress ion score 1.07 (1.02-1.12) 
(pe r u n i t inc rease ) 
Depress ion g r o u p i n g 
Depression score < 8 1.0 
i 
Depression score > 8 1.45 (1.04-2.04) 
M e n t a l score (pe r u n i t increase) 1.00 (0.91-1.09) 
M e n t a l score g r o u p i n g 
Normal 1.0 
Poor 0.85 (0.48-1.49) 
‘ 
i  \\ n ! 
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T a b l e A 2 . 6 P o o l e d l og i s t i c r e g r e s s i o n a n a l y s i s o n h e a l t h b e h a v i o r a s s o c i a t e d w i t h f a l l s 
c o n t r o l l i n g f o r a g e , sex , m o n t h s of f o l l o w - u p a n d p r e v i o u s f a l l s 
Inc idence r a t e r a t io (96% C.I.) 
S m o k i n g 
Non smoker 1.0 
Ex-smoker 1.26 (0.84-1.89) 
Current smoker 1.01 (0.62-1.65) 
D r i n k i n g 
I Non drinker 1.0 
1-2 per week 0.79 (0.43-1.46) 
> 3 per week 0.73 (0.36-1.48) 
Phys ica l exercise 
i Practice moming walk, 1.0 
brisk waUdng, tai chi, 
hei kung and luk tung kuen 
Practice other exercise 1.46 (0.94-2.27) 






i T a b l e A 2 . 7 P o o l e d log i s t i c r e g r e s s i o n a n a l y s i s o n physical a n d a n t h r o p o c e n t r i c m e a s u r e m e n t s 
a s s o c i a t e d w i t h f a l l s c o n t r o l l i n g f o r a g e , s ex , m o n t h s of f o l l o w u p a n d p r e v i o u s 
f a l l s (on s u b s a m p l e N=200) 
Inc idence r a t e r a t i o (95% C.L) 
H e i g h t (cm) 1.01 (0.97-1.06) 
W e i g h t (kg) 1.00 (0.98-1.03) 
Body M a s s b i d e x 
0-20 1.0 
20-25 1.73 (0.84-3.55) 
>25 1.15 (0.51-2.59) 
G r i p s t r e n g t h (0.1 kg) 0.95 (0.90-1.01) 
No. o f s t e p s r e q u i r e d to 1.04 (0.98-1.11) 
comple te 16 fee t gai t 
T i m e r e q u i r e d to 1.04 (0.99-1.10) 
comple te 16 fee t gai t (in sec.) 
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APPENDIX 3 
THE-CHINESE—TTNTVERSITY—OF H O N G KONC^ 
Depa r tmen t_0 f_Communi tv_Med i c l n e 
and—Department—of—Medicine 
C>uestionnaire—For—Studv_On—The__Elderly , 
1 . G e n e r a l — I n f o r m a t i o n — o n — I n t e r v i e w 
I . R e s p o n d e n t No. Respno 
2 •工• D • N o • 工 
3 . N a m e 
4 . Sex ( 1. M a l e 2. Female ) Sex 
5. Date of B i r t h (I.D.) DOB 
~ ~Y ~M ~M ~D " 3 
6. A g e (Report) A G E 
I (工-D.) AGEID 
7 • A d d r e s s 
I 8. T e l . N o . 
i 
* * * * * •k * * * * * 
9. Interviewer's Name_ 一 INTVNO 
10. Date of Interview DATE 
. ~ ~Y ~M ~K ~D ~D 
II. Time Started AM/PM 
12. Time Ended AM/PM 
13. Length of Interview Minutes TIME 
14. Place of interview: 1. Normal home PLACE 
2• Institution 
15. Subject or proxy of interview: SUBJECT 
1. Subject 
2. Proxy 
3. Subject and Proxy 
If proxy was used, 





5. Other relatives 
6. Friends/Neighbors 
V. Staff of Institution 
/8. O t h e r s , specify 
1 
• H • 、 
！ 
I b) R e a s o n for n o t i n t e r v i e w i n g subject: R E A S O N 
I 1. C o n f u s e d to r e s p o n d 
2 . T o o ill to r e s p o n d 
3• R e f u s e d b y r e l a t i v e s 
4 . O t h e r s , s p e c i f y 
i 
16. R e a s o n for r e f u s a l , i n c o m p l e t e and u n s u c c e s s f u l c a s e : 
1st c a l l I n t e r v i e w e r 
2nd c a l l I n t e r v i e w e r 
3rd c a l l Interviewer 
17. I n t e r v i e w e r ' s R e m a r k s : 
18 • Q u e s t i o n n a i r e c h e c k e d by D a t e 
工 工 . S o c i a l _ D e m o a r a p h i c _ B a c k q r o u n d 
1. H o w long h a v e y o u b e e n living in Hong Kong? INHK 
[If less t h a n 1 y e a r , Record 900] 
N u m b e r of y e a r s : 
2 . W h a t is y o u r c u r r e n t M a r i t a l Status? M A R I T A L 
1. S i n g l e , n e v e r m a r r i e d 
2. M a r r i e d 
3. W i d o w e d 
4. D i v o r c e / S e p a r a t e 
5 . O t h e r s , specify 
3. H i g h e s t e d u c a t i o n level obtained: EDUCTN 
1. No f o r m a l e d u c a t i o n 
2. "Bok Bok Chai" school 
3• N o t c o m p l e t e d p r i m a r y 
4. C o m p l e t e d p r i m a r y 
5. N o t c o m p l e t e d secondary 
6. Completed s e c o n d a r y 
7 • Post s e c o n d a r y or higher 
8. Unknown 
4. W h a t is y o u r religion? RELIGION 
1. No r e l i g i o n 
2• B u d d h i s t 
3. Taoist 
4. Catholic 
5. P r o t e s t a n t 
6. Islam 
7. Folk b e l i e f s 






5, W h a t w a s y o u r m a i n occupation or occupation for 
t h e longest time? jOBl 
1. P r o f e s s i o n a l , t e c h n i c a l and related w o r k e r s 
2• A d m i n i s t r a t i v e and m a n a g e r i a l w o r k e r s 
3. C l e r i c a l and r e l a t e d workers 
4 . Sales w o r k e r s (include w h o l e s a l e & r e t a i l , 
import & export trade) 
5 . Service w o r k e r s (include c a t e r i n g , h o t e l , 
b a r b e r s , h a i r d r e s s e r , 
p o l i c e m e n , tourist) 
6. E q u i p m e n t operators or drivers 
7 . Heavy p h y s i c a l w o r k e r s (include laborers, 
fishermen, p r o d u c t i o n 
& construction workers) 
8 . Farmer or farm worker 
9• M i n e r s 
10. A r m e d forces 
11. N o t w o r k i n g 
12. Don't k n o w n 
6. W h a t is your p r e s e n t w o r k status? WORK 
1. W o r k i n g full-time [Go to Q.7] 
(no less than 40 hours per week) 
2. W o r k i n g p a r t - t i m e [Go to Q,7] 
(no m o r e than 40 hours per week) 
3. Retired 
4. N o t employed [Go to Q.7] 
5. Housewife only [Go to Q.7] 
a) How long has it been since you retired? 
Number of year : RETIRED1 
[If less than 1 y e a r . Record 90] 
b) The main reason of your retirement is : RETIRED2 
1. Health 
2 . Age 
3. Do not w a n t to work any more (early retirement) 
4. Couldn't find appropriate work 





丨 ： 丨 . 
t . 
； 
7 . For M a r r i e d Only 
W h a t w a s the main occupation or o c c u p a t i o n for the 
l o n g e s t time of your spouse? 
D e s c r i b e n a t u r e of job: j〇B2 
1. P r o f e s s i o n a l , technical and r e l a t e d .workers 
2. A d m i n i s t r a t i v e and managerial w o r k e r s 
3. C l e r i c a l and related workers 
4 . Sales w o r k e r s (include wholesale & r e t a i l , 
import & export trade) 
5. S e r v i c e workers (include c a t e r i n g , h o t e l , 
barbers, h a i r d r e s s e r , 
. policemen, tourist) 
6. E q u i p m e n t operators or drivers 
7 . H e a v y p h y s i c a l workers (include l a b o r e r s , 
fishermen, p r o d u c t i o n 
& construction workers) 
8. Farmer or farm workers 
9. M i n e r s 
10. A r m e d forces 
11. N o t w o r k i n g 
12. D o n ' t known 
A) M e n t a l State Assessment: 
— — « ^ — ‘ • • • I • • • _ 
Points Score 
1. W h a t is your name? 0/1 一 MENTAL1 
2. W h a t is your age? 0/1 一 MENTAL2 
3. When is your date of birth? 0/1 MENTAL3 
4. W h a t is the Year? 0/1 一 MENTAL4 
5. W h a t is the Month? 0/1 一 MENTAL5 
6. W h a t is the Day of Week? 0/1 MENTAL6 
7. Knows name of Block/Street? 0/1 MENTAL7 
8. Knows name of Estate/District? 0/1 MENTAL8 
9. Knows name of City? 0/1 _ _ MENTAL9 
10. Who is H . K . Governor? 0/1 ___ MENTAL10 
11. Who is the Chinese Premier? 0/1 MENTAL11 
12. What is the Color of Nat. Flag? 0/1 MFKTTAT” 
(Mainland China or Taiwan) 一 MENTAL12 
Total Score: MSCORE 
—~— _ ._ 
•* 1^ T o t a l S c o r e is less than 6, go to section V and VI and 
/ the remaining interview should be carried out using proxy. ； 
4 ； 
i 




1. H o w w o u l d y o u evaluate your p r e s e n t h e a l t h ; ^ 
is it: 1. Very good H E A L T H 1 
2. Fair good 
3. A v e r a g e 
4 . Fair bad 
5 . Very Bad 
2. If you compare your health with t h a t of other 
p e r s o n s you know of your own age, is your own 
health: 1. Better HEALTH2 
2• A b o u t the same 
3. Worse 
8. Cannot say 
3. If you compare your health with one year ago, 
is your own health: 1. Better HEALTH3 
i . ‘ 2.‘About the same -
3. Worse 
8. Cannot say 
4a) During the p a s t 12 m o n t h s , how many times 
h a v e you visited a doctor? GP 
[If n o n e , record 90 & Go to Q.5] “ 
b) W h a t kinds of doctor have you visit? 
[If none, record 90] 
i. Private G P . CLINIC1 
ii. Govt, or subvented clinic/Hosp O.P.D. CLINIC2 
iii. Chinese doctor CLINIC3 
5a) During the past 12 m o n t h s , how many times 
have you been admitted to a hospital? HOSPITAL 
[If none, record 90] 
b) If at all, how many days totally have you been 
in a hospital during the last 12 months? HOSPDA 
6. A r e you taking any prescription medicines at 
the present? PDRUG 
1. No 
2. Yes 








7 . A r e y o u t a k i n g any n o n - p r e s c r i p t i o n m e d i c i n e s 
| i ^ c l u d i n g v i t a m i n s ) at the p r e s e n t ? N P D R U G 
2 . Y e s 
8 . H o w m a n y d i f f e r e n t k i n d s of m e d i c i n e a l l 
t o g e t h e r are you taking? npiTrMn 
[If n o n e , r e c o r d 90 & Go to Q . 1 0 ] DRUGNO 
9a) W h a t k i n d s o f d r u g s or i n j e c t i o n s are you t a k i n g ? 
[A = I n f o r m a t i o n o b t a i n e d from r e s p o n d e n t • 
B = o b s e r v a t i o n of p r e s c r i p t i o n by i n t e r v i e w e r ] 
A B 
i. D i u r e t i c 1. No DRUGlA-B 
2 • Yes 一 一 
8. Don‘t kn o w 
i i . A n t i h y p e r t e n s i v e drugs 1. No DmiroA R 
(other than diuretic) 2. Yes 一 — DRUG2A-B 
8. Don‘t know 
i i i . C a r d i o v a s c u l a r drugs 1. No npnr^a-R 
(other than d i u r e t i c & 2. Yes 一 一 ^ ^ 
a n t i h y p e r t e n s i v e drugs) 8. D o n ' t k n o w 
i v . B r o n c h o d i l a t o r 1. No DRUG4A-B 
2. Yes 一 一 
8. D o n ' t k n o w 
V- R e s p i r a t o r y system drugs 1. No npnrRa n 
(other than 2. Yes 一 一 ^^^G5A-B 
bronchodilator) 8. D o n ' t know 
v i . A n t a c i d s or H 2 - r e c e p t o r 1. No r>mir(=^ A R 
a n t a g o n i s t s 2. Yes 一 一 DRUG6A-B 
8. D o n ' t know 
v i i . L a x a t i v e s 1. No — DRUG7A-B 
2. Yes 一 
8. D o n ' t know 
{ 
v i i i . C . N . S . drugs 1. No DRUG8A-R I 
e g . Parkinson's disease 2. Yes — 一 | 
8. Don't know ！ 
s 
ix. P s y c h o t r o p i c or 1. No nmirA-R 
sedatives 2. Yes 一 一 DRUGA B ！ 
i 
8• Don丨 t know ； 
I 
X . Diabetic drugs 1. No _ D R U G l O A -丨 
2. Yes 一 I 
8. Don‘t know ！ 
I I ( 
i 
/ .. ! 
i 
6 
I \ ^ 
x i . N S A I D or a n a l g e s i c s 1. No DRUGllA-
2. Yes — — 
8. Don‘t know 
x i i . S t e r o i d s or other 1. No 一 DRUG12A-
h o r m o n e s 2. Yes 一 — 
8. Don't know 
x i i i . V i t a m i n s or m i n e r a l 1. No — — DRUG13A-
s u p p l e m e n t s 2. Yes — — 
8. Don‘t know 
x i v . A n t i b i o t i c s 1. No 一 — DRUG14A-
2. Yes 一 — 
8. Don‘t know 
XV. A n t i h i s t a m i n e s 1. No DRUG15A-
2. Yes — — 
8. Don‘t know 
x v i . L o c a l (skin) 1. No — DRUG16A-
p r e p a r a t i o n s 2. Yes — 一 
e g . a n a l g e s i c balm 8. Don't know 
x v i i . C h i n e s e herbal i. No 一 DRUG17A-
m e d i c i n e 2. Yes 一 一 
8. Don * t know 
x v i i i . O t h e r s , 1. No 一 一 DRUG18A-
~~ 2. Yes 一 一 
8. Don‘t know 
9b) Record by interviewer 
i.) How m a n y different kinds of medicine 
w i t h o u t labeled are you taking? DRUGNL 
[If n o n e , record 90] 
ii.) How m a n y different kinds of medicine 
with labeled are you taking? DRUGWL 
[If n o n e , record 90] 
Specify the name of medicine 
(1). (6) 
(2 ) (7) 
( 3 ) ( 8 ) 
(4) (9) 





i • ‘ 
1 10. Do you use a hearing aid? HEARAID 
！ 1. No 
2 . Yes 
i 
I 11- H o w is your hearing (with hearing aid, if 
needed? 1. Excellent. HEARING 
j 2. Good 
j 3 . F a i r 
4. Fair bad 
I 5 . Poor 
I 6. Near deaf or completely deaf i 
;'i 
12. Do you normally need to wear glasses? GLASSES 
1. No 
i 2 . Yes 
••| 
I i 
1 13. How is your eyesight (with glasses or c o n t a c t s , 
:| if needed) ？ 1. Excellent. VISION 
'1 2 . Good 
:| 3 . Fair 
'| 4. Fair bad 
•| 5. Poor 
6. Near blind or completely blind 
•j 14a) Can you see things on TV? SEE1 
1. Yes [Go to Q.15] 
;| 2 . No 
I 
3 b) If N o , use Finger test 
:i Can you count the number of fingers? SEE2 
I 1. Yes [Go to Q . 15] 
I 2 . N o 
：! 1 
丨 c) If No in Finger Test, 
丨 Can you see light? SEE3 
1. Yes 
J 2 . No 
. . . . _ . . ( t Q i d . _ . 










； /•  • i / 
i 8 
I 
16. Do y o u h a v e a d e n t a l p r o s t h e s i s ? D E N T A L 
1. No 
2 . Yes 
17. Do y o u h a v e d i f f i c u l t y in c h e w i n g or b i t i n g food? C H E W I N G 
1. No 
2 . Yes 
18. H a s y o u r w e i g h t d e c r e a s e d m o r e t h a n 5 p o u n d s in 
t h e p a s t 12 m o n t h s ? ( e g . J a n . - D e c . 1990) W G T 1 
1. No 
2. Yes 
8. Don * t k n o w 
19. H a s your w e i g h t increased m o r e t h a n 5 p o u n d s in 
t h e p a s t 12 m o n t h s ? (eg. J a n . - D e c . 1990) WGT2 
1. No 
2. Yes 
8. Don‘t k n o w 
B) Past:__medical_history 
1. H a v e you ever b e e n told by a d o c t o r t h a t you 
h a v e the f o l l o w i n g m e d i c a l condition? 
a) C e r e b r o v a s c u l a r d i s e a s e 1. No P M H i 
2. Yes 
8. Don丨 t know 
b) Parkinson‘s di s e a s e 1. No PMH2 
2 . Yes 
8. Don't know 
c) Cardiac d i s e a s e (including 1. No PMH3 
Coronary h e a r t d i s e a s e , 2. Yes 
H e a r t f a i l u r e , Arrhythmias) 8. Don't know 
d) H y p e r t e n s i o n l. No PMH4 
2 . Yes 
8. Don•t know 
丨 e) Chronic b r o n c h i t i s 1. No PMH5 
i or Emphysema 2• Yes 
8. Don•t know 
f) Asthma 1. No pMH6 
2. Yes 
8. Don't know 
I g) Tuberculosis 1. No PMH7 
2 . Yes 








h) P e p t i c u l c e r 1. No PMH8 
2 . Yes 
8. Don‘t know 
i) D i a b e t e s mellitus 1. No PMH9 
2 . Yes 
8. D o n ' t know 
j) A r t h r i t i s 1. No PMH10 
2 . Yes 
8. D o n * t know 
k) Old fracture 1. No PMH11 
2. Yes 
8. Don‘t know 
1) Dementia 1. No PMH12 
2 . Yes 
8. Don * t know 
m) P s y c h i a t r i c 1. No PMH13 
(other than Dementia) 2. Yes 
8. Don‘t know 
n) M a l i g n a n c y 1. No PMH14 
2 . Yes 
8. Don‘t know 
o) O t h e r s , 1. No PMH15 
specify 2 . Yes 
8• Don‘t know 
) 
2. During the past month, have you had any 
of t h e following symptoms? 
a) H e a d a c h e 1. No SYMPT0M1 
2. Occasionally (<=1 time/wk.) 
3. Often (>=2-3 times/wk,) i 
b) Dizziness 1. No SYMPTOM2 
2. Occasionally (<=1 time/wk.) 
3. Often (>=2-3 times/wk,) 
c) Heart Palpitation 1. No SYMPTOM3 
2. Occasionally (<=1 time/wk.) -
3. Often (>=2-3 times/wk.) 
d) Worsening of memory 1. No SYMPTOM4 • 
2. Occasionally (<=1 time/wk.) ； 
3. Often (>=2-3 times/wk.) | 
e) Constipation 1. No SYMPTOM5 1 
2. Occasionally (<=1 time/wk.) I 
. 3. Often (>=2-3 times/wk.) ； 
f) Stomach pains 1. No SYMPTOM6 
2. Occasionally (<=1 time/wk.) 




C) S k e l e t a l _ P r o b l e m s _ a n d _ F a l l s 
1. Do you h a v e any joint pain? SKEL1 
1, No [Go to Q.4] 
2 . Yes , 
2. Do the joint p a i n r e s t r i c t your activities? SKEL2 
1. No 
2 . Yes 
3. L o c a t i o n of joint pain 
No Left Right Both 
i a . Neck 1 2 3 4 J0INTPN1 
b . Shoulder 1 2 3 4 JOINTPN2 
C . Elbow 1 2 3 4 JOINTPN3 
d . W r i s t / H a n d 1 2 3 4 JOINTPN4 
e- Hip 1 2 3 4 JOINTPN5 
f. K n e e 1 2 3 4 JOINTPN6 
g . A n k l e / F o o t 1 2 3 4 JOINTPN7 
h . Back 1 2 3 4 JOINTPN8 
4. H a v e you had any falls during the last 
12 m o n t h s ? ( e g . J a n , 一 Dec. 1990) FALL1 
1. No [Go to Q.11] 
2. Yes 
5. How many times have you fallen during 
the last 12 months? _ FALL2 
[If none, record 90] ‘ 
6. Where did you fall? FALL3 
1. Bathroom 
2. Kitchen 
3. Sitting room 
4. Bedroom 
5• Outdoors 
7. Circumstances of fall, due to FALL4 
1. Dizziness 
2. Loss of consciousness 
3• Legs giving way 
4. Tripping or pushing by others 
8. Don‘t known 







8 . A n y injuries? FALLINJ1 ； 
1. No [Go to Q.11] ： 
2 . Y e s 
9. W h i c h p a r t of your body was get wounded? FALLINJ2 
1. S o f t tissue injury l 
2. F r a c t u r e of arm ’ 
3. F r a c t u r e of leg .• 
4. F r a c t u r e of hip 
5. F r a c t u r e of skull 
6. H e a d injury 
7 . O t h e r s , specify 
8. D o n ' t known 
10. Do y o u need admission to hospital? FALLHOSP 
1. N o 
2. Yes 
11. H a v e you had any of the fracture not 





1. H a v e you ever had any pain or discomfort 
in your chest? CHESTPN1 
1. No [Go to Q.9] 
2. Yes 
2. Show m e where you get this pain or d i s c o m f o r t . 
No Yes 
a. Upper or middle sternum 1 2 CARDIAC1 
b . Lower sternum 1 2 CARDIAC2 
c. Left anterior chest 1 2 CARDIAC3 丨 
d. Left arm 1 2 CAJRDIAC4 









•k [For interviewer: 
If t h e r e s p o n d e n t can't answer Q.3 to Q . 7 
d u e to i m m o b i l e , specify the reason: 
： ： ] 
y » 
3. Do you g e t this pain or discomfort when 
y o u w a l k u p h i l l or hurry? CHESTPN2 
1. No 
2 . Yes 
8 . Don * t know 
4. Do you get it when you walk at an ordinary 
p a c e on the level? CHESTPN3 
1. No 
2 . Yes 
[If YES to Q.3 or Q . 4 , Please do Q.5, 
Otherwise go to Q.8] 
5. W h a t do you do if you get it while you are 
walking? CHESTPN4 
1. Stop or slow down 
2. Carry on [Go to Q.8] 
6. Does it go away when you stand still? CHESTPN5 
1. No [Go to Q.8] 
2. Yes 
8. Don‘t know 
7. How soon does it go away? CHESTPN6 
1. 10 m i n . or less 
2. More than 10 m i n . 
3. Taking cardiac drugs 
8. Don't know 
8. Have you ever had a severe pain across 
the front of the chest lasting for half 
an hour or more? CHESTPN7 
1. No 
2. Yes, only in the past month 
3. Yes, previous to the past month 






* [For interviewer: 
If t h e r e s p o n d e n t can't answer Q.9 to Q . 1 0 c 
due to i m m o b i l e , specify the reason: 
： ] 
一 
9 . In t h e p a s t m o n t h , have you ever been 
t r o u b l e d by shortness of breath when 
h u r r y i n g on level ground or w a l k i n g up 
a s l i g h t hill? BREATH1 
1. No [Go to Q.11] “ 
2 . Yes 
8• Don‘t know 
lOa) A r e you able to keep up with people 
of similar age on the level but not 
on h i l l s or stairs? BREATH2 
1. Yes [Go to Q.11] 
2. No 
8. Don * t know 
b) A b l e to walk for 1 mile on the level at 
own pace but unable to keep up with p e o p l e 
of similar age. BREATH3 
1. Yes [Go to Q.11] ‘ 
2 . No 
8. Don‘t know 
c) A b l e to walk about 100 y d s . on the level. BREATH4 
1. Yes [Go to Q.11] 
2. No 
8. D o n ' t know 
d) Breathless at rest or minimal effort. BREATH5 
1. No 
2. Yes 
e) Do you get short of breath while lying 
flat in bed? BREATH6 
1. No [Go to Q.11] 
2. Yes 
f) Does this go away when you sit up or 
stand up? BREATH7 
1. Yes 
2. No 
11. In the past month, have you had swelling 










[ , , 
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E) L u n g _ H e a l t h _ S t a t u s 
I.) W H E E Z E A N D T I G H T N E S S IN THE CHEST 
1. H a v e y o u h a d w h e e z i n g or w h i s t l i n g in your 
c h e s t , at any t i m e in the last 12 months? W H E E Z E 1 
1. No ~~== 
2. Yes 
2 . H a v e y o u w a k e n up w i t h a feeling of tightness 
in your c h e s t first thing in the m o r n i n g , 
at any t i m e in the last 12_months? WHEEZE2 
1. No [Go to Section 工 工 ] 一 
2. Yes 
3. If your c h e s t feels tight first thing in the m o r n i n g 
how long d o e s it last until it becomes free? 
Duration Min 一 一 wHEEZE3 
II.) SHORTNESS OF B R E A T H 
1. Have you at any time in the last 12__months, 
had an ^  a ttack of shortness of breath that came 
on during the day when you were not doing 
anything strenuous? BREATH8 
1. No 
2 . Yes 
2. H a v e y o u , at any time in the last 
12_months^ been waken at night 
by an attack of shortness of breath? BREATH9 
1. No 
2. Yes ‘ 
III-) PHLEGM F R O M T H E CHEST 
1. Do you usually bring up phlegm from 
your chest first thing in the morning? PHLEGM1 
1. No 
2 . Yes 
2• Do you cough up phlegm on most days during 
at least 3 consecutive months for more 
than 2 successive years? PHLEGM2 







iv.) B R E A T H I N G 
1. W h i c h of the following statements best 
d e s c r i b e s your breathing? “ ~ " 一 BREATH10 
1. I n e v e r or only rarely get trouble 
w i t h my breathing. 
2 •工 g e t regular trouble with my 
b r e a t h i n g , but it always gets 
c o m p l e t e l y better. 
3. M y breathing is never quite r i g h t . 
V • ) GENERAL__ALLERGY 
W h e n ^ you are in a dusty part of the house 
or w i t h animals (for instance dogs, cats) 
or n e a r feathers (including p i l l o w s , quilts 
and eiderdowns) do you ever: 
1. G e t a feeling of tightness in your 
:he^t? ALLERGY1 
1. N o 
2. Yes 
8• D o n • t know 
2. Start to feel short of breath? ALLERGY2 
1. No 
2. Yes 
8• Don‘t know 
VI.) THINGS THAT MAKE YOU SHORT OF B R E A T H , W H E E Z E O R C O U G H . 
In this question we would like to know if 
any of the following things affect your 
chest in that they make you short of breath, 
wheeze or cough. 
[More than one item can be checked] 
1. When you go from a warm room out in to the 
二 air: CAUSE1 
1• None 
2. as Short of Breath 
3. as Wheeze 
4. as Cough 
8. Don't know 
2. Household chemicals--: like bleach or 
hairspray or perfume: CAUSE2 
1• None 
2. as Short of Breath 
3. as Wheeze 
4 •- as Cough 




3. T r a f f i c fumes CAUSE3 
1• N o n e 
2• as S h o r t of Breath 
3 . as W h e e z e 
4 . as C o u g h 
8• Don‘t k n o w 
4 . W h e n y o u go in to a smoky room: CAUSE4 
1. N o n e 
2 . as Short of Breath 
3. as W h e e z e 
4 . as Cough 
8 . Don‘t kno w 
VII.) ILLNESS 
1. Have y o u h a d any of the following conditions? 
a) A S T H M A ILL1 
1. N o 
2. Yes 
b) H E A R T TROUBLE ILL2 
1. No 一 ~ 
2. Yes 
C) BRONCHITIS iLL3 
1. No 
2. Yes 
d) EMPHYSEMA ILL4 
1. No 
2 . Yes 
e) TUBERCULOSIS ILL5 
1. No 
2. Yes 
[If Yes to Asthma, Bronchitis or Emphysema, 
Please do Q.2., 




2• Have you had to see your doctor about your | 
chest in the last 12_months? CHESTILL 1 
1. No — I 






F.) A C T I V I T I E S OF DATLY LIVING 
~ ^ ^ i ^ ~ ^ " " I • I • ‘ J _ L , ‘ ‘ “ 一 
B a r t h e l A D L Scale —'• “  ««• ‘ ‘ “  _ • 
. Point Score 
la) F e e d i n g 
i. Independent-can use any necessary 3 ADL1 
utensil; eats within adequate span 
of time; can use chopsticks to get 
food into mouth； food may be placed 
within reach. 
[If Independent, Go to Q . 2] 
ii. Needs help 2 
iii. Dependent on others-must be fed 1 
b) If Needs help or Dependent on others, 
How long has it been since you Needs help 
or Dependent on others? Yrs == == ADL2 
[If less than one year, record 90] 
2a) Personal_qroomina 
i. Independent-looks after himself, e.g. 2 ADL3 
washes his hands, combs his hair, 
shaves himself and brushes his teeth 
[If Independent, Go to Q . 3] 
ii. Dependent on others-needs some helps 1 
b) If Dependent on others, 
How long has it been since you Dependent on 
others? Yrs == == ADL4 
[If less than one year, record 90] 
3a) Dressing 
i. Independent 3 ADL5 
[If Independent, Go to Q.4] 
ii. Needs help. 2 
iii. Dependent on others i 
b) If Needs help or Dependent on others. 
How long has it been since you Needs help 
or Dependent on others? Yrs == = 二 ADL6 
[If less than one year, record 90] 




i. I n d e p e n—nt - n o h e l p ; can adjust his own 4 ADL7 
w h e e l chair if n e c e s s a r y . 
[If I n d e p e n d e n t , Go to Q.5] 
i i . M i n i m a l ^ h e l p - i n c l u d i n g verbal supervision 3 
and little p h y s i c a l support,e.g. by 
s p o u s e , w h o is not very strong. 
i i i . C o n s i d e r a b l e help-can sit up alone, b u t 2 
needs a lot of h e l p . 
iv. D e p e n d e n t on others-must be lifted by two 1 
p e r s o n s , cannot sit alone. 
b) If Needs h e l p or Dependent on others. 
How long h a s it been since you Needs help 
or D e p e n d e n t on others? Yrs == == ADL8 
[If less than one y e a r , record 90] 
5a) W a l k i n g 
i. Independ$nt-can use any aid with the 4 ADL9 
exception scooter;speed not important 
(walking distance usually 50 m , or 
corresponding distance at home)• 
[If I n d e p e n d e n t , G o to Q.6] 
ii. Needs h e l p - v e r b a l or physical support, 3 
including help to get across thresholds 
or other help when standing. 
iii. Independent in wheel chair-must manage 2 
corners alone. 
iv. Immobile-must be wheeled by others. 1 
b) If Needs h e l p . Independent in wheel chair 
or Immobile, 
How long has it been since you Needs h e l p , 
Independent in wheel chair or Immobile? 
TT_P 1 :r^^^ == == ADL10 
Lir less than one year, record 90] 
c) If the respondent can't walk 













6a) S t a i r 
i. Independent-must parry walking a i d , if 3 A D L 1 1 
u s i n g one. 
[If Independent, Go to Q.7] 
ii. N e e d s help-physical of v e r b a l s u p p o r t , 2 
carrying aid etc. 
iii. Unable-needs lift or cannot m a n a g e s t a i r s . 1 
b) If Needs help or Unable, 
How long has it been since you Needs help or 
o r U n a b l e ? Yrs == == ADL12 
[I:f less than one year, record 90] 
7a) T o i l e t 
i. Independent-can arrange his c l o t h i n g , 3 ADL13 
w i p e himself,flush the toilet,empty 
the chamber pot without help; can enter 
and leave the toilet without h e l p . 
[If Independent, Go to Q.8] 
ii. Neec^s help-can manage if supported to keep 2 
his balance, arrange his clothing or use 
toilet paper,can still use the t o i l e t . 
iii. Dependent on others_cannot manage w i t h o u t 1 
considerable help. 
b) If Needs help or Dependent on others, 
How long has it been since you Needs help 
or Dependent on others? Yrs == == ADL14 
[If less than one year, record 90] 
8a) Bathing 
i. Independent-can wash himself completely, 2 ADL15 
by taking a shower, a full bath or using 
the sponge while standing; can enter or 
leave bathroom or shower without h e l p . 
[If Independent, Go to Q.9] 
ii. Dependent on others-needs some help 1 
b) If Dependent on others, 
How long has it been since you Dependent 
on others? Yrs == = 二 ADL16 
[If less than one year, record 90] 




9a) B l a d d e r 
i- C o n t i n e n t - c a n use any instrument (e,g. 3 ADL17 
catheter) if required. 
[If I n d e p e n d e n t , Go to Q. 10] 
ii- O c c a s i o n a l mishap-less than once a week； 2 
needs help with catheter. 
[If Occasional m i s h a p , Go to Q.9c] 
iii. Incontinent. 1 
b) Frequency of incontinent per day? == == ADL18A 
[If less than one time, record 90] 
c) If Occasional mishap or Incontinent, 
How long has it been since you Occasional 
mishap or Incontinent? Yrs == == ADL18B 
[If less than one year, record 90] 
d) Time of incontinent ADL18C 
1. Day 
2. Night 
3. Day and Night 
lOa) Bovel_movement 
i. Continent-if he needs an enema or 3 ADL19 
suppository, he can manage alone. 
[If Independent, Go to Section V] 
ii. Occasional mishap-infrequent, i.e. less 2 
than once a week; needs help with enema. 
[If Occasional mishap, Go to Q.lOc] 
iii. Incontinent. 1 
b) Frequency of incontinent per day? == == ADL2 0A 
[If less than one time, record 90] 
c) If Occasional mishap or Incontinent, 
How long has it been since you Occasional 
mishap or Incontinent? Yrs == == ADL2 0B 
[If less than one year, record 90] 
d) Time of incontinent ADL21C 
1. Day 
2. Night 
3• Day and Night 
/ -
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V.) P h y s i c a l M e a s u r e m e n t 
(At least 2 m e a s u r e m e n t s , take the average) 
1. B l o o d p r e s s u r e (mmHg) 
1 st 2 nd A v e r a g e 
M e a s u r e m e n t M e a s u r e m e n t 
- S y s t o l i c mmHg — mmHg m m H g BP1 
- D i a s t o l i c mmHg m m H g m m H g BP2 
2 . R e s p i r a t o r y rate (time/minute) 
time/min time/min time/rain RESPRATE 
3. H e i g h t (To the nearest O.lcm.) 
•一 c m •—cm •—cm HEIGHT 
4. W e i g h t (To the nearest O.lkg.) 一 
•一 k g •— k g •一 k g W E I G H T 
5. M i d arm circumference (To the nearest 0.lcm) 
一 • cm • cm • cm ARM 
6. W a i s t circumference (To the nearest 0.lcm) 
•— c m •一 c m •一 c m W A I S T 
7. Hip circumference (To the nearest 0.lcm) 
.—c m •— c m •一 c m H I P 
8. Biceps skin fold (To the nearest 0.lmm) 
一•_^m — — nun .一mm BICEPS 
9. Triceps skin fold (To the nearest 0.lmm) 




VI-) D e s c r i p t i v e _ A s s e s s m e n t 
1. C e n t r a l Cyanosis: (eg. tongue is cyanosed) CYNOSIS 
1. N o 
2 . Y e s , 
2. G r o s s M u s c u l a r Wastage: WASTAGE 
1. N o 
2 . Y e s 
3a) Bed Sores: BEDS0RE1 
1. N o [Go to Q . 4] 
2 . Yes 
b) If Y e s , 
L o c a t i o n the Bed Sores: 
No Yes 
i- Back 1 2 BEDSORE2 
- i i . Sacral 1 2 BEDSORE3 
iii. Buttock 1 2 BEDSORE4 
iv. A n k l e 1 2 BEDSORE5 
V. Elbow 1 2 BEDSORE6 
4a) Edema: EDEMA1 
1. No [Go to Q . 5] 
2 . Yes 
b) If Y e s , 
W h e r e is/are your edema: 
No Yes 
i. Sacral 1 2 EDEMA2 
ii. A n k l e 1 2 EDEMA3 
iii. Facial 1 2 EDEMA4 
iv. Ascites 1 2 EDEMA5 







5a) E x t e r n a l Deformities: D E F _ i 
1. No [Go to Q.6] 一 DEF0RM1 
2 . Yes 
b) If Y e s , 
L o c a t i o n of deformity: 
No Yes 
i. Neck (eg.kyphosis) 1 2 一 DEFORM2 
ii. Shoulder 1 2 _ DEFORM3 
i i i . Elbow (eg.flexion 1 2 DEFORM4 
deformity, 
iv. Wrist/Hand cannot 1 2 DEFORM5 
fully 
V- Hip extend) 1 2 — OEFORM6 
V i . 如 的 1 2 一 DEFORM7 
v i i . Ankle/Foot (eg.dropped 1 2 DEFORM8 
‘ foot deformed toe's) . 
v i i i . Back/Spine (eg.kyphosis, 1 2 DEFORM9 
humped back) 
6a) P r o s t h e t i c Devices: r>vMrrwi 
1. No [Go to Q.7] ——DEVICE1 
2 . Yes 
b) If Y e s , 
Location of Prosthetic Devices: 
No Yes 
i. Left upper limb 1 2 _ _ DEVICE2 
ii. Right upper limb 1 2 DEVICE3 
iii. Left lower limb 1 2 一 DEVICE4 
iv. Right lower limb 1 2 _ _ DEVICE5 









8. T r e m o r : 
No Left R i g h t Both 
a) R e s t T r e m o r 1 2 3 4 T R E M 0 R 1 
b) P o s t u r a l Tremor 1 2 3 4 TREMOR2 
(eg. arms outstretched) 
c) I n t e n t i o n Tremor 1 2 3 4 TREMOR3 
(Finger-to-nose test) ~ ~ ~ 
9. Gait: 
a) i) Do you u s u a l l y need a walking aid? GAIT1 
1. No [Go to Q.9b] 
2 . Yes 
ii) If Y e s , 
W h a t kind of walking aid did you use? GAIT2 
1. W a l k i n g stick 
2• Quadripod cane 
3. Tripod cane 
4. W a l k i n g frame 
5. W h e e l - c h a i r 
6. O t h e r s , 
b) E i g h t F o o t G a i t Course with two_times 
i) Step continuity? ^ GAIT3 
1. Yes [Go to Q.9iii] 
2. No [Answer Q.9ii and then Go to 
section VII] 
ii) If N o , 
W h a t is the reason for unsuccessful 
step continuity? GAIT4 
1. T r i e d , but unable . 
2. Refused 
3. N o t performed for safety reasons 
iii) Walking condition? GAIT5 
1• Steady 
2• Unsteady or Stagger 
iv) Time for first walk: Seconds 一 . GAIT6 
(To the nearest tenth of a seconds) 
V) Steps for first walk: Steps GAIT7 
vi) Time for second walk: Seconds • GAIT8 
(To the nearest tenth of a seconds) • 一 
vii) Steps for second walk: Steps GAIT9 
/ " , . 
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V I I . ) H e a l t h H a b i t s 
A.) P h y s i c a l A c t i v i t i e s 
1. Do y o u practice physical exercise? PEi 
1. Yes 
2 . No [Go to section B] 
2 . Do y o u have the following exercises? 
Frequently O c c a s i o n a l l y No 
(2-3 times a (once a w k . 
w k . or more) or less) 
a . M o r n i n g walk 1 2 3 PE2 
b . Brisk walking 1 2 3 PE3 
c . T a i - C h i 1 2 3 PE4 
d . H e i - K u n g 1 2 3 PE5 
e . Luk-Tung 1 2 3 PE6 
f. O t h e r s , 1 2 3 PElO 
specify 
3. On a v e r a g e , how many hours a day do you 
practice physical exercise now? PE7 
1. M o r e than 4 hours 
2• 3 - 4 hours 
3• 1 - 2 hours 
4. 20 一 59 m i n . 
5. Less than 2 0 m i n . 
4. When y o u practice physical exercise n o w , 
which way do you usually do it? p^s 
1. Slowly 
2. N o r m a l 
3. Briskly 
4. Strenuously 
5. How does this physical exercise compare 
with one year ago? PE9 
1. A l m o s t the same 
2• Increased 
3• Somewhat decrease 




B.) S m o k i n g a n d D r i n k i n g 
la) Do y o u d r i n k a l c o h o l ? I n c l u d i n g b e e r , w i n e 
l ' ^ 1 c o to Q . 2 ] — 随 皿 
2 . Y e s 
b) If y e s , h o w oftei^ do you drink? DRINK2 
1 . L e s s t h a n 1 t i m e / w e e k (no r e g u l a r l y ) 
2 . 1 - 2 t i m e / w e e k 
3 . 3 - 4 t i m e / w e e k 
4 . D a i l y or >=5 t i m e / w e e k 
2a) H a v e y o u e v e r s m o k e d r e g u l a r l y , a l m o s t 
eve〒y d a y a t l e a s t for one year? S M 0 K E 1 
(This m e a n s at l e a s e one or m o r e c i g a r e t t e s 
a d a y , or o n e or m o r e cigars a w e e k , o r one 
or m o r e o u n c e s of p i p e t o b a c c o a m o n t h ) 
1. No [Go to s e c t i o n C1 
2 . Y e s 
b) If Y e s , for h o w m a n y years? Y r s . SMOKE2 
3 . W h a t do y o u u s u a l l y smoke? c^„^™^ 
1. M a n u f a c t u r e d c i g a r e t t e s —— ^ K E 3 
2 . H a n d r o l l e d c i g a r e t t e s 
3 . P i p e 
4• C i g a r s 
4a) A r e y o u s t i l l s m o k i n g now qwwi^z ^ 
1. N o t a t all [Go to s i ^ i o n C] ——•腿 
2 . Yes 
b) If N o t at a l l , h o w m a n y years since y o u 
g i v e up s m o k i n g ? Y r s . cMOTCFR 
[If < 1 y e a r , r e c o r d 90]~~ SMOKE5 





C.) D i e t a r y H a b i t s 
1. A r e y o u r m e a l s c o o k e d at home? ^^^,. ^  
1. U s u a l l y —— ME A L 1 
2. S o m e t i m e s | ： 
3. R a r e l y 








2 . W h o usually cook the meals to you? MFAT。 
1. R e s p o n d e n t h i m s e l f / h e r s e l f 
2 . Spouse 
3 . Siblings 
4 . Children . 
5• Son/daughter-in-law 
6 . Grand children 
7 . Other relatives 
8• Friends 
9 . Neighbors 
1 0 . Home helpers 
11. Staff of Institution 
12. O t h e r s , specify 
3. H o w many times in a week do you have ？ 
times/week 一 • 
[IF none, record 90] 
a . Fruit „ 
一 _ F00D1 
b . Green Leafy Vegetables F〇〇D2 
c . Non-green Leafy Vegetables F〇OD3 
d . M i l k 
F00D4 
e . M i l k in Tea/Coffee 一 一 p^^j^^ 
f. Soya Bean Products F00D6 
g . Red M e a t 
F00D7 
h . W h i t e Meat 
_ _ _ F00D8 
i. Fish 
F00D9 
j • Egg 
⑶ FOOD10 
k . Liver 
F00D11 
l / l n s t a n t noodle F00D12 
VIII) M E N T A L HFAT.TH 
A) Problems vii:h_.qi(=>^p 
1. How many hours do you usually sleep per day, I 
including naps? I 
1. < 6 hours ~ ~ SLEEPl 
2. 6 一 8 hours 











2a) Do y o u h a v e any t r o u b l e getting to sleep or 
d i f f i c u l t staying asleep? SLEEP2 
1. No [Go to section B] | 
2 . Yes i 
b) If Y e s , do you take any medication to h e l p 
y o u s l e e p ? SLEEP3 
1. No 
2 . Yes 
B) Geriatric Depression Scalp, 
Score ‘ 
. No Yes 
1. A r e you b a s i c a l l y satisfied with your ‘ 
life*? 2 1 DEPRES1 
2 . Have you dropped m a n y of your activities 
or interests? 1 2 _ _ OEPRES2 | 
3. Do you feel t h a t your life is empty? i 2 DEPRES3 
4 . Do you often g e t bored? 1 2 DEPRES4 
5. A r e you in good spirits most of the ‘ 
time7 2 1 _ _ DEPRES5 
6. A r e you afraid something bad is going 
to happen to you? 1 2 一 DEPRES6 
7 . Do you feel happy m o s t of the time? 2 1 DEPRES7 
8. Do you often feel helpless? 1 2 DEPRES8 
9. Do you prefer to stay at home rather 
than going out and doing new things? 1 2 DEPRES9 
10. Do you feel you have more problems with 
memory than most? 1 2 一 OEPRES10 
11. Do you think it is wonderful to be 
alive now? 2 1 一 DEPRES11 , 
12. Do you feel pretty worthless the way 
you are now? 1 2 一 DEPRESl2 
13. Do you feel full of energy? 2 1 一 DEPRES13 
14. Do you feel your situation is hopeless? 1 2 DEPRES14 
15. Do you feel most people are better off 









C . L i f e S a t i s f a c t i o n 
1. How s a t i s f i e d are you with y o u r p r e s e n t life? SATISFY 
工 工 工 I _工 工 工 工 工 _ I I 
0% 50% 100% 
V e r y B a d Bad Fair G o o d V e r y Good 
2。 W h i c h of the following events are important to 
you in y o u r daily living? (Please label w i t h 
1. 2, 3 in the descending order of importance 
for t h r e e events.) 
1' H e a l t h lst importance IMPi 
2. W o r k i n g ^ 
3. F a m i l y care 2rd importance !MP2 
4. D a i l y expenses 
5. F r i e n d s h i p 3nd importance 而 3 
6. Entertainments/leisure 
7. S o c i a l activities . 
8. O t h e r s , specify 丨 
IX- F a m i l y Environment and Social Network 
A . E c o n o m i c Conditions 
la) W h a t is your sources of income? | 
[Read each item, more than one item can be checked] ： 
. ^ No Yes ！ 
1. Salary/wages 1 2 一 iNCOMEl | 
ii. Pension/Retirement benefits 1 2 INCOME2 
iii. Public assistance 1 2 一 iNCOME3 ' 
iv. Old age allowance 1 2 一 iNCOME4 
V. Disability allowance 1 2 — lNCOME5 
v i . Family support 1 2 一 iNCOME6 ; 
v i i . own savings 1 2 _ _ iNCOME7 
v i i i . Renting or Investment gain 1 2 INCOME8 
ix. O t h e r s , specify 1 2 一 iNCOME9 
lb) If choose more than one source of income, 丨 





• , I 
2 . T o t a l m o n t h l y i n c o m e from all s o u r c e for 
r e s p o n d e n t a l o n e ?— d o l l a r / m o n t h T L I N C O M E 
1. < 5 0 0 
2 . 500 一 999 
3. 1000 一 1499 
4 . 1500 - 1999 ‘ 
5 . > 2 0 0 0 





3. Do y o u t h i n k y o u h a v e enough income to c o v e r i 
y o u = d a i l y e x p e n s e s ? EXPENSES :丨 
1. M o r e t h a n e n o u g h 
2• E n o u g h 
3• J u s t e n o u g h 
4• N o t e n o u g h 
5 . V e r y m u c h n o t e n o u g h 
4• If y o u do n o t h a v e enough m o n e y to c o v e r y o u r 
e x p e n s e s , w h o w o u l d first ask for help? FHELP 
1- S e e k h e l p from children 
2 . S e e k h e l p from r e l a t i v e s 
3 . S e e k h e l p from friends 
4 . S e e k h e l p from g o v e r n m e n t e.g. S o c i a l 
W e l f a r e D e p a r t m e n t 
5 . O t h e r s , s p e c i f y 
8• Don書 t k n o w 
i 
B . L i v i n g C o n d i t i o n s | 
1. W h a t t y p e of h o u s i n g are you living now? H0USE1 丨 
1. O w n p r i v a t e flat (including Home 
O w n e r s h i p Scheme) 
2. R e n t f l a t 
3• R e n t r o o m 
4 . R e n t b e d s p a c e 
5 . P u b l i c h o u s i n g ‘ 
6. R o o f t o p 
7. S q u a t t e r / n o n - p e r m a n e n t housing 
8. I n s t i t u t i o n 
9. O t h e r s , specify 
If L i v i n g in I n s t i t u t i o n , 
a) W h a t t y p e of institution are you living? HOUSE2 
1. Old age h o s t e l 
2• Old age h o m e 
3. Care & attention home 
4. I n f i r m a r y 
I 
b) 1. P r i v a t e HOUSE3 ‘ 
2• S u b v e n t e d 
c) How long have you been living in institution? 
N u m b e r of years : HOSUE4 






2a) W h o is living with you? 
[More than one item can be checked] 
No Yes 
1 . L i v i n g alone 1 2 一 LIVEWlA 
2 . S p o u s e 1 2 _ _ LIVEWlB 
3. C h i l d r e n 1 2 一 LIVEWlC 
4 . Son/daughter-in-law 1 2 LIVEWlD 
5. Grand children 1 2 一 LIVEWlE 
6. S i b l i n g s 1 2 _ _ LIVEWlF 
7 . O t h e r relatives 1 2 _ LIVEWIG 
8. Friends or non-related 
p e r s o n s (e.g. paid helper) 1 2 LIVEWIH 
9. O t h e r s , specify 1 2 LIVEWlJ 
b) H o w m a n y of them are living with you? LIVEW2 
[If n o n e , record 90] 
3. How satisfied are you with your current 
living arrangement? TTVTM。 
1. V e r y satisfied ——[IVING 
2. Somewhat satisfied 
3. Indifferent • 
4 . Somewhat dissatisfied 
5 . V e r y dissatisfied 
I 
t 
C . F a m i l y and Social Support Networks j 
la) Please tell me how many of your ••• (Read 
categories 1 to 5) are still living? 
[If n o n e , record 90] 
1. Siblings FAMILY1 
2. Children FAMILY2 
3. Son/daughter-
in-law FAMILY3 
4. Grand children FAMILY4 
5. Other Relatives: 1. 1 - 4 FAMILY5 
2 . 5 一 9 
3. >=10 
_ 8. Don‘t know 
9. No relative 
/. ._ 
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lb) H o w m a n y of your … ( R e a d categories 1 to 5) 
live in H o n g Kong? 
[If n o n e , record 90] 
1. S i b l i n g s FAMHK1 
2 . C h i l d r e n _ 一 FAMHK2 
3• Son/daughter-
in-law _ 一 FAMHK3 
4 . G r a n d children FAMHK4 
5 . O t h e r Relatives: 1. 1 一 4 — FAMHK5 
2. 5 - 9 
3. >=10 
8. Don‘t know 
9. No relative 
lc) How m a n y of your … ( R e a d categories 1 to 5) do 
y o u t a l k or write to at least once a month? 
[If n o n e , record 90] 
1. Siblings FAMTALK1 
• " « — • * " ^ ~ " " " * / 
2 . Children FAMTALK2 
3. Son/daughter-
in-law FAMTALK3 
4• G r a n d children FAMTALK4 
5 . Other Relatives: 1. 1 一 4 FAMTALK5 
2. 5 - 9 ‘ 
3. >=10 
8. Don‘t know 
9. No relative 
2. T e l l m e about the FAMILY MEMBERS/RELATIVES (not 
include spouse) with whom you have the m o s t c o n t a c t . 
How often do you see or hear from that person? C0NTACT1 
1. Daily (4 times or more a week) 
2. 2-3 times a week 
3• w e e k l y 
4. 2-3 times a month 
5. m o n t h l y 
6• < m o n t h l y 
. 
3. How many RELATIVES (include spouse) do you feel 
CLOSE to? That is, how many of them do you feel 丨 
at ease w i t h , can talk, to about private m a t t e r s , i 
or can call on for help? persons 一 RELATIVE 




« . * 
4 < * V 
4 . Do y o u h a v e a n y CLOSE F R I E N D S O R N E I G H B O R ? T h a t 
i s , do y o u h a v e any f r i e n d s or n e i g h b o r s w i t h 
w h o m y o u feel at e a s e , can t a l k to a b o u t p r i v a t e 
m a t t e r s ? If so, how many? p e r s o n s N E I G H B O R 
[If n o n e , r e c o r d 9 0 & Go to Q . 6 ] 一 “~~ 
5 . H o w m a n y of t h e s e FRIENDS OR N E I G H B O R S do y o u see 
or h e a r from at least once a m o n t h ? 
_ _ p e r s o n s CONTACT2 
[If n o n e , r e c o r d 90] 
6. T e l l m e a b o u t the FRIENDS O R N E I G H B O R w i t h w h o m 
y o u h a v e t h e m o s t c o n t a c t . H o w o f t e n do you see 
or h e a r from t h a t person? CONTACT3 
1. D a i l y . ( 4 times or m o r e a week) 
2 . 2-3 t i m e s a week 、 
3. w e e k l y 
4 . 2-3 t i m e s a month 
5. m o n t h l y 
6. < m o n t h l y 
7 . W h e n y o u h a v e an important d e c i s i o n to m a k e , how 
o f t e n do y o u have someone you can t a l k to a b o u t it? C0NSULT1 
1. Yes — — 
2. No 
8. W h e n other people you know h a v e an i m p o r t a n t 
d e c i s i o n to m a k e , how often do t h e y talk to you 
， o 》 t it? CONSULT2 
1. Yes — — 
2. No 
9. How often do you help your f a m i l y , friends or 
n e i g h b o r s w i t h tasks like s h o p p i n g , cooking 
d i n n e r , h o m e repairs, cleaning h o u s e , child 
c a r e , . f i l l i n g out forms, etc.? HELP 
1. Daily (4 times or more a week) 
2. 2-3 t i m e s a week 
3. w e e k l y 
4. 2-3 times a month 
5. m o n t h l y 
6. < m o n t h l y 
10. Do you participate in any c o m m u n i t y organized 
activities? A C T 1 
1. Yes 
2. No 
11. Do you participate in any religion organized 
activities? ACT2 
1. Yes 
/2 .• No 
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X.) Home—Care a n d _ C a r e a i v e r 
1. A r e y o u able to do: 
W i t h 
. Alone h e l p U n a b l e 
1. S h o p p i n g 1 2 3 H W 1 
2• C o o k i n g 1 2 3 HW2 
3• L i g h t h o u s e w o r k 1 2 3 HW3 
(wash d i s h e s , sweep 
floor) 
4 . H e a v y h o u s e w o r k 1 2 3 H W 4 
(wash f l o o r , general 
h o u s e cleaning) 
Caregiver 
1. If you w e r e sick or injured, is there any p e r s o n 
w h o can help you in your daily activities? CARE1 
1. No 
2. Yes 
2a) H a v e you had a home help? CARE2 
1- N e v e r [Go to Q.3] 
2. Occasionally 
3• R e g u l a r 
b) If Y e s , what kind of service? CARE3 




5. O t h e r s , specify 
3• Who is the main caregiver? CARE4 





6. Grand children 
7. Other relatives 
8. Friends 
9. Neighbors 
10. Home helpers 
11. Staff of Institution 
12. O t h e r s , specify 
/ " . 
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4 . Caregiver‘s assessment CARE5 
1. Coping w e l l 
2. Need some help from services & 
getting them 
3. Need some help from services & 
not getting them 
4 . Elderly is a burden 
5. Interviewer's assessment 
a) Evidence of neglect? CARE6 
(e.g. cleanliness, availability of food) 
1. No 
2. Yes 
b) Evidence of abuse? CARE7 
1. No 
2 . Yes 
r 
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“ , 'APPENDIX 4 
,^ 
1 . 訪 問 員 及 被 訪 者 资 料 
1 . 被 坊 者 《 » 7 , 
RESPHCl 
(地 2 ) ( S K ) 
•' . / 
2 . ^ ( 5 3 ¾ ¾ ¾ ： , 
ID 
3.姓名 ： 
4.性別： • 1 = ^ SEX 
• 2=女 
5.出生日期：（以身份沒為準） 卯8 
Y Y H K 1 1 
已-年鲜：（自述） a AGE 
7 . 紐 ： 
8 , ^ g ： 
9 . _ 姓 名 ： 卵 ： - - IHTVHO 
】 ^ 問 日 期 ： DATE 
Y Y H H D D 
11.開始時間 ： 早上 /下午 
12.结束時間 ： 早上 /下午 
13.訪問裔時： 一 一 一 分 浅 TIHE 
14.訪問地點： •丨：家中 PLACE 
• 2=老人宿舍 
• 3 =電話訪問 
1 5 - 提 供 卵 者 ： • ! - 本 人 . S.iBJECT 
‘ ~ ~ ： • 2=代言人 
• 3 = 1^2 
• 





…佢同被訪者概躲係 •丨-艾夫/妥子 REUim 
• 2-子女 
• 3 = 新 饱 / 女 场 
• 4一 = ? ^ /外任 
• 5 = « 他 奴 人 （ 《 ^ 2 明 ） / 
\1 
• 6 = i w ^ / ^ i 
• 7=宿舍磁貝 
• 3-其他 { z A H m ) 
* • " " " “ ^ • • • - — - • — _ • _ — _ «««««» 
&)唔直接訪尸^3訪者0原因 • 1=神兹不丨奇 
• 2 - ^ m ^ ' ' ' ' 
• 3-效人不弱惹（千預） 
• 4=其他（法註明） 
― ^ — - ^ — ~ * * ― ^ _ 
1 6 . 訪 問 結 杲 ： n i - P ; ^ r h 
• 1-成功 RESU_T 
02 =已死亡（跳至死亡証） 
• 3 =不成功 
拒絶被 ^ ^ ,未完成或不成功庭菜日期、畤問、原因及國進： 
第一次訪問： 訪問貝簽若 訪問良绍钱 
第二次訪問： 訪問艮簽罢 訪問良结钱 
第三次訪問： 訪問良簽著 访問員结钱 
17.訪問貝之備这 ： 
13.問卷赛核： 日期： 
13.資科掠入：第一次 日期： — 
坑二次 日朋： 
I I . 個 人 資 料 
1-你而家巧迪肤況话貼樣呀？ • 1--适身.未結遇婚 HARITAl. 
• 2 =己挖 
• 3=玲石 
• • n 4 = ： 链 挖 / 分 居 
• 5=其他（器2明） 
2 a )你盜唔偽哈依十六趋月控面至退休呢？ RETlRED1 
； 口”二是 
1 _ 02=S 
…丨你點解退休？ . 
. (兹主要原因） 口 1=體差 RETIRED2 
• 2:老啦 
口 3 = 唔 想 再 傲 ( 提 早 退 休 ） 
i 口 4 - 摇 唔 到 合 適 ^ ^ 工 作 
i ° 5 =到連退休年齢 




1 1 1 . 精 神 肤 況 評 估 （0=答錯，1=答對〉 • 
. l . f t o q t 2 " S f S ^ f ? 0 0 =答闭， 0分 . KENTAL! 
, •丨 -答財， 1分 
2.#今年«多政？ C ] 0 = ^ a . 0 9 KEi(T^2 
.•丨 -答對 . 1分 
^•你投畤出® ？ • 0-答箱/ 0分 MEKTAU 
• 1=答费，1分 
4‘今年体一九幾多年7 • 0=答错.0分 HEHTAL4 
• 1 =答 8 , 1 分 . 
. 5 .今智月体幾多月呀 1 • 0=答緒，0分 MEHTAL5 ‘ 
• 1 =答 8 . 1分 
6.今曰煤星期幾？ • 0=答緒，0分 MEKTAL6 
• 1 =答絮 . 1分 
7.5?度6^第幾法/13野樓/12野街！ • 0=答箱.0分 HEKTAL7 
• 1二答费，1分 
3.呢度係13>??屋村7«於适一逗？ a 0 - ^ ^ , 0 9 MEKTAU 
• 1=答絮》1分 ’ 
9.妮趋城市叫亡1!^名？ • 0=答錯’ 0分 HENTAL9 
. • 1二答絮，1分 
10.港督叫12^?名7 •0-答錯，0分 KEKTAL10 
• 1=答對，1分 
11.中园項结理/領導人叫|3奇名7 ••0=答錯.0分 HEKTAL11 
• 1二答絮，1分 
12.中0或者台费巧(园）这係七1§?顔色7 • • 0=答錯，0分 ^HTAL12 
• 1-答絮，1分 
结 分 — 二 USCORE 
(若结分少於六分，直接答第71丨莉丨乂部份 
即第 頁，其餘各部份由代宫人作答） 
I V . 身體健康狀況 
A . ― 般 键 旗 狀 況 
、你兒得你而家电链放馆況係點 7 •1 =非常好 HEALTHi 




2. 3^§同一年前比較，你《^链违係好往0定 口 1:好电 HEALTH3 
偽差》^0呢T • 2=差唔多 
• 3=差14 
• § =好難講 /唔知道 
33)罢？去孟2還5_5^皇，年一月到而 ^ (90 = ^ ) GP 
43).*^遇去十六個月裡面-(虫转年―月到 次（90==(^入遇院） HOSPITAL ‘ 
而家> •你有朽人過《院留轻了 ‘ 





1. ° ^依十六個月裡有有费生首經話過你生进新 ^ ^疾病呀？ 
• 1=有(跳答0) .. I ‘ 
• 2=有 、 , . 
• 8 =唔知道 (跳答 0 
试 註 明 这 （ 些 ） 名 ： 
① ⑤ PMH1 
② ⑦ PMH2 
G (g) PMH3 
④一 @ PMH4 
© = = = = = @ = = = 二 = 二二二 ™ H 5 
C.费箱条统問西及铁3 • 
1.你有朽風溢资«或者»節痛探� Dl-有（魏答3〉 SKEL1 
• 2二有 
2.0甘你巧風微资痛有=1^ 彭堪你巧活動能力?§^ ? • 1=^ SKEL2 
• ’2=有 
3a)咱過去礎十六個月裡面（邸偽自甚年—月 口丨-有（跳答4) FRACT1 
到而家）• 你有有断過骨？ • 2=有 
b) 断過骨頓位置係0(^邊度？ 
(請逐樣讚出） 
















c)附係啼幾時跌断骨？ —一 一一 F^CT6 
Y Y M M 
4 
/ 
- , • • 
^ / , . ' 
4.^aa去？R十产®月W面（^10«由污年—月 口 l--fj ( « S 11) FALLl 
到 而 系 ） • 你 有 ^ ！ 农 逸 7 • 2 -有 
5.ol^Ja去《十六tt月?S面（&»由«年_月 次（ 9 0 « «有） FALL2 
到 而 家 ） , 你 》 共 扶 8 » 多 次 � ‘ . j 
6.«6果次係格《«扶《呀7 • 1-沖》房 FALL3 




.7.00«近果次貼解含扶3呢7 • 1=¾¾ FALL4 
• 2=不旌人事 
• 3-绍低《4 
• 4 - 比 其 他 人 _ 键 
• 8 - 唔 知 道 
3.[10你有朽铁岛7 • l=^ r (洪答 11) FALLIHJ1 
• 2二有 
9 . 跌 倍 适 度 棵 1 • 1 = 软 組 雄 損 岛 F A L L I H J 2 
• 2=手哲母折 
• 3 = 哲 骨 骨 折 
• 4 - « 毋 费 折 
• 5 = 頃 资 技 裂 
• 6=頊部損《 
• 7-其他（諾註明） 
• 8 = S 5 1 " " 
10.01!你數唔驗入11院留轻^^7 • l=5ift FALLHOSP 
• 2 - ¾ 
11a).你平時驗唔段罔辅助器???你行路7 • 1-唔段（跳答“） GATT1 
• 2:¾ ‘ 
t>) 0 2你兒 0已野 «助器 ? ^你行路 7 口 丨 - 手 杖 丨 士 的 ） GAIT2 




• 6二其它 （£斉註明） 
«• 




V .曰常生活活動 ( B A R T H E L ADL評分法） 
3塞）伪自己食明食«抜7 , M , 
nuui 
‘ “ ‘ : i - l i l l | S i S i 5 S ° 3 嫩 丨 
1】蒋要人 §食冗（包括夾艮、奶 ® ) 
11^^«他人：必須其16人《食 S 1 ¾ ! ¾ ? 
22)你可唔可以自己«頭、洗面、期牙7 ADU 
1 探 立 ： | _ 自 己 拔 頭 、 洗 面 、 积 牙 、 莉 口 ？ - 獨 立 
^依技他人：一定要人呆 • 1-依《他人 





_ ^ ,甲满較核掩） 
1 1箱要少少麻助：包括口頭提示 /身段上•3 =裔要少少解助 
較支持（如由不十分健 ^ 
頃的 £禹 8助） 




！獨立： 3以行 0 50公尺/格屋企挂面 口 4-法立 
畜 §资辟態（除踏板車之外，可 
^ ^ ,层任何 1 ^ «助器） 
ii霜要人《 :蔣要有口頭提示 /身径上巧 • 3=霜要人《 
客持 (包括協助橫遇門搭 / 
扶住企^^度) 
也依賴？合掩：能钩自己轉资 0 2=feifg^^ 
!•不能^§動：必須由他人推！$椅 口丨：不能活動 
匕 ） 點 解 行 唔 到 绍 呀 ？ （ 該 窝 低 原 因 ） 
5 8 )你自己上这搜涕丨等唔得卩身 . ^孔 1】 
」• 獨立：可以使周鋪助器 n_3_ffl^ 
/ ：‘裔要人聚：蒲要口頭提示/身體概支持 • 2 = ^ W A K 




' ^ ^ • ( ^ l i M ^ g j ^ « ° ^ ' « ^ / 
a K S A « = | g | B | « | ^ | J A ^ ° 2 = _ 人 《 
,**〜“ . 2 ?呼纸及沖《 * ) 
也依《叱人：無人《«窗播13.姥 口 1-欣枝他人 
8 3 )你自己沖唔沖倒浪 7 ADL15 
i 探 立 ： 转 § 皇 5 出 入 沖 》 房 . 用 花 稱 / • 2-3)立 
feKjt^ 
11»18他人：一定要人解手至得 • 1=依$9他人 
93)伪有^1小便失宗1 ADL17 
i自赞：如有蒋要時，可自己睡周導尿官 • 3-自制（钱答10) 
口甲巧失禁（一星期部竹一次）；裔要別 • 2=厲然失宗（琪答9(：) 
人铅助下使用導尿哲 
比失禁 . • 1-失禁 
5)01}你毎日失禁幾多次:了 次（.90=<1次） ADL18A 
< 0失禁咬時間像： • 1 =日特 ADLI8C 
• 2=夜瑰 
• 3 -金曰 
108)你有右大便失禁7 ADL19 
1自制；若杲裔要兩塞肚藥 /洗骑，可以 口 3=自制（线答7)) 
自己一皆人锅賠 
11厲然失禁：唔偽好親密（例如一星期都 口 2=薛然失禁（结答100) 
有一次）.：如杲洗56,諮要別人?8助 
111失禁 • 1:失宗 
5)011你每日失禁幾多次7 次（90 = <1次） ADL20A 
0)失禁^時間係： •!-日抖 ADL20C 
• 2=夜晚 
• .3=金日 








•• ‘ . • 
n. 健累習值 
A • 身 B 活 動 
1 . 你 有 打 敗 速 勤 了 口丨^^有 PE1 
o -2-rr (跳答乂丨丨） 、/ 
2.oUffiG"5f8Ki 7 
а) S S • 1=经常（一里期这2次） PE2 
• 2-fUI+ ( — 星期、;^1次） 
• 3=^ 
13)快步/急步 • I=S7g ( 一 星 朋 2 2 次 ） PE3 • 
• 2=問中（一星斯:5；1次） 
• 3:有 
0)嬰太丨5 • 1=结常（一星.朋；^2次） PE4 
• 2=問中（一星.期二1次） 
• 3=n 
(^)筑功 口 1=结常（一星期； 2^次） PE5 
• 2=：問中（一星期；5；1次） 
• 3二右 
б)六通拳 • 1-结常（一星朋么2次） PE6 
• 2 = 間 中 （ 一 星 期 : ^ 1 次 ） 
• 3二打 
1")其他（1^ 註明） • 1 -结常 ( - M M ^ 2 ^ ) PE10 
— . • 2=問中（一星期二1次） 
• 3:fl 
3.平均》$講，你每日傲幾多崔捜頃蓮勤了 • l = >4ma FE7 
• 2=3-4m^ 
• 3 = l-2gfil 
• 4 = 2 0 - 5 9分沒 
• 5=<20分挂 




5.同15年比較，你而家屯蓮勤置係多法抑或_ 口 丨 - 差 不 多 PE9 
偽 少 在 7 • 2 =多 * 4 
• 3 = 少 往 0 






3 = 右 已 所 琪 
4=晤係好谋怠 
5=非常唔谋窓 
a .你 m依家 B g逛 m情況谋晤從窓？ • SATIS 
b .你對依家哦家庭生活（家人問迎）滿昭從 ® ? SATIS 
" " " " • " " " • 
f�你m依家@己’哦s浩(¾ i^)倍況M昭iu B ? sATis 
d.你對依家m友啦交往生活^2<丨昭站恋？ SAT!S 
e.纪 lj;- U^ 工,你 5¾ 依家 ^  生活以 U,r] Vu 3 ？ SATIS 
:. “ 8 ’ 
*^ I 
I I .家庭背景及社會支緩網絡 . 
• •经《狀況 
> 
1. ^ ; # 供 月 夾 « « 共 有 « 多 錢 « 入 ： g J:<,500 ggg TUHCOKE 
H y B • 3=1000 - 1499 
n • 4=1500 - 1999 
• 5=> 2000 
• 8=晤知遒 













6 =石屋 /村屋 
• 7=木屋/安置0»/^因 








5)薛於递一頸型资老人院7 口丨-私人经老 H0USE3 
. • 2-政府浦助 
. / 
0：)£1过你沒老人院注疫幾&-彳1 年（90 = <1年） HCH^ SE4 
- . • 
23)你同埋浅包一烤住： • 1：；自己一屆人住 L^/EW1A 
(可运多迷一丨引 • 2=丈夫/太太 UVEW1B 
•‘ • 3=仔女 L^/EW1C 
• 4，-新抢/女搭 L!VEW1D 
• 5=孩/外摄 LIVEW1E 
• 6 =兄弟 /梓娃 LiVEW1F 
• 7=其他技戚 LlVEW1G 
• $ =朋友 /没有较戚貼 UVEW1hi 
俗的人 
(合住一起分控房租） 
• 9二其他（該注明） LIVEW1J 
匕）有幾斧個人同你一齊住？ 人（90二朽） 
/ ：： — — 八 L J ^  幻 ^  Ln^EW2 
9 
f « -
I X .精神健康狀祝 
老人抑堪狀況 
1.你大a上«¾i¾.&丨尔自Ll奴l丨沾T • 2=^Pi;.R ~ DEPRH51 
一 • I=S5* - - / 
2.你煤唔煤放低》4好多你权活動阅搜《连呢 7 •丨-培体 DEPRES2 
• 2=係 
3 .你含唔含兑 1 5你項生活好焦猜 7 •1=昭专 mRES3 
• 2:含 
• 4.你含稻含经常都爱得好询！ • 1 = ¾ ^ DEPRES4 
• 2 -含 
5，你係唔僖經常都梵得铺神好好？ 口？二唔係 DEPRES5 
• 1 =係 
6.你宫唔含捜心有0唔好巧>?^含屯你身上经 •丨-稻宫 DEPRES6 
生 1 • 2=含 
7.你偽唔煤時時都兒得好防心？ 0 2=ffg^ DEPRES7 
• 1二煤 
• ； 
8.你係唔煤成日都免_得打12人解键你� •丨 -唔煤 DEPRES8 
• 2:保 
9.你煤唔偽线惹昔唯屋企多遇出街？ ’ • 1 = ^唔煤 DEPRES9 
• 2二係 
10*你爱唔兔得行記性俾你好多培煩7 •1=唔党得 DWRES.10 
• 2=jHm 
1 1 .堪丨你而家仲在生 | ^ ,你兔得開唔開心探： • 2=唔梵得 DEPRES11 
• 1 =突得 
12.你爱唔髡得自己好方两广 •1=唔兒得 DEPRES12 
‘ • 2 =爱得 
13.你梵唔党得自己充谋活力7 口？-唔党得 DEPRES13 
. • 1=凭得 
14.你兒唔焚得而家巧落境：^已希望？ • 1-唔凭得 DEPRES14 
• 2=Sff 
15.你保唔偽党得大部份人項生活都好遇你？ • 1=唔係 DEFRES15 
.•.2-係 
X. « ^ ^ 過 去 十 六 個 月 裡 而 ， 你 有 打 發 生 往 • l=tf EVENT 
^mm^m.而令到你！^生活受到很大 ° ^ = | 
影 控 淀 ？ • 3=唔知道 
(1 \ •” 
^ EVENT1 
• y 
(2) ^ ； EVEHT2 
(3) 
• ： EVENT3 
(4 ) _ _ _ _ _ _ '. 
. ： ~ — EVENT4 
//• •• 
(5 ) '_ 
； EVEhJT5 
/ 1 0 
APPENDIX 5 
被訪者編號： 
被訪者姓名••（英名） _ | L y 
(中文） u 3 
訪問員姓名： ^ / \ ^ 
問卷審核： v ^ t B L ^ 
實科_入：（一） J ^ J 
實粹_入：(二） P t ^ 
健 
香 康 
社 港 含 问 
骨 區 中 W^ 
1 及 文 1 
i 家 大 i 
^ R p ^ p ^ VERSION： 







1 .最近_次跌親係喂幾多月’幾多號？ — 一 年 一 一 月 一 一 日 DATE 





b .係_次跌親，你身體任何一部份好似背 0=有 C0NFIRM1 
脊，！^八沢—丫八卩，大脾，手呀有有 1=有 
I 「店」過落地下？ 8=唔清楚/唔知 
I c .係_次跌親概過程裡面，你有有即刻捉 0=存 C0NFIRM2 
住0野好似抉手或者有冇人即刻捉住你 l : f — … 唔 
以致你身體任何一部份都有「店」過落 8=唔清楚/唔知 算 
I 地下？ 跌 • 
j 
- " >唔 
d .附你係唔係覺得暈陀陀，想跌想跌就特 0二唔係 好 C 0 N F I R M 3 ‘ 




















j !^.記唔記得當時係幾多點？ A M / P i M — TIME1 
a i .你_次係喂屋企定係喂街跌親？ $=屬企 ^ERE 
~ ~ — z=m 
丨 8=唔清楚/唔知 









1 ‘ “ ~ ~ 



















3 .你跌個陣有有眼前一黑/暈陀陀或者有 0=2； BLACKOUT 





. _ _ I « — ~ — ‘ - " — " “ “ " ~ " -
.j * ^ ^ * - ^ " ‘ ^ * " " " 
I 
b . _你係唔係好多時都會傲1^£樣野嫁？ 0 = ¾ ¾ DOOFTEN 
1二間中 
2=係 
1 8 =� |清楚 /唔知 
c .你當時做L E樣野係唔係做得好急？ ^ | 係 DOHURRY 
8:口1清楚/唔知 
I 5 a .你跌 _陣有有乂 I C《到或者係 ？=5 KICK ‘ 
C H A I ly D 野 9 1=有 
Un/1 iHi^ 5T 8=唔清楚/唔知 
b .如果有？附你係冗 I•冗到或者 
‘ C H A 1到012麼呀？ 
\ 
\ 
— ― ^ ― ― — — — • « — « — « • ~ ^ ^ • « — — « « • ^ - ^ ^ ~ " • " • " « ^ — 









' 7 a 你跌 _陣有有用 0輔助器幫你行路？ 0 = g WALKAID 
1:有 
8二唔清楚/唔知 
1 “ ^ 
b . ^係亡野輔助器讶？ 1 = ± & ^ ^ ^ ^ WHATAID 




c i .你會唔會覺得_輔助器整到你跌？ 0二1囂得 AIDFAULT 
1二覺得 
8二唔清楚/唔知 
I “ “ 
ii .咐_輔助器點整到你跌？ 
-^_« ^.^«...» —«• ―― — — —«• ―^ 11 ―“ ~""~ ~«^ ~~^ ^ -
8 a。你跌_陣有有覺得頭暈暈附呀？ 0 = S DIZZY 
？ 1 = 月 
丨 8=唔清楚/唔知 
j 
b .你跌 _陣有有覺得吐平時「 G o u i D」？ 0=5： TIRED 
1=有 
8=唔清楚/唔知 
0.你跌_陣有有覺得好似病病地？ 0 = S SICK 
1=有 
8=唔清楚/唔知 
* d .你跌_陣有有覺得好虛弱？ 0=2： WEAK 
1=有 
8二唔清楚/唔知 





f .你跌 _陣有有覺得週身骨痛 /週身發滾 0 = S HOT 
或者興合合？ 1二月 
8 =唔清楚 /唔知 
g .你跌 _陣有有覺得好唔開心 /好 T U N 0=有 ANXIOUS 
雞 / L A W L A W L U E N 附呀？ 1=有 
8=唔清楚/唔知 -
j g a . 0甘你跌之前幾日，有有食訓覺丸/鎮定 0=有 PILL 




: 5 .咐隻藥叫 1 2名呀？ 
① 代號① PILLC0DE1 
② 代號② PILLC0DE2 
③ 代號③ PILLC0DE3 
1 
④ 代號④ PILLCODE4 












i 丨  
〇 a .你跌 _陣有有蝥親自己？ ？ = S HURT 
1:有 
8 =唔清楚 /唔知 
I ‘ 
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1 a .你跌親之後點呀？ 1二哼 5點 1赁 4 / TREAT 
i 2= I卒」跌：了酒/ 




「 4 =睹醫生 
5二其它（請註明） 
b .「卒」/搽七？ 
① 代 號 ① SCRUB1 
• 0.食 1 2藥呀？ 
① 代 號 ① SELFMED1 









2 a .你跌親之後有有照X光除HA有有斷骨 0 = ¾ XRAY 
. 7 1二有 
‘ 8二唔清楚/唔知 
’ I ‘ 
1).卩1醫生有有話張乂光片睹到有骨斷佐？ 0 = 1 XRAYtt 
8=唔清楚/唔知 




b .附你返屋企之後有有訓床訓足一日一夜 0二有 STAYHOME 
7 1二有 
‘ 8=唔清楚/唔知 
L a .你跌親之後有有兩、三日覺得喂屋企行 0 = ¾ DIFFWALK 
. 黎行去都好吃力？ | = 1、 & # / m & 
8=唔清楚/唔知 
b .你跌親之後有有兩、三日覺得出街都好 0=有 DIFFOUT 
蔞艮1|9 l=W 
‘ 8=唔清楚/唔知 ‘ 
c .你跌親之後有有兩、三日覺得著衫都好 0=有 DIFFtfEAR “ 
好吃力？ 1=有 
, 8二唔清楚/唔知 
‘ d .你跌親之後有有兩、三日覺得沖涼都好 0=有 DIFFBATH 
困難？ 1=有 
8=唔清楚/唔知 
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